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Educational Software 

That Works: 

SpeH It! 
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ages 10 - adult / 2 disks: $49.95 
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Trivia Fever is absolutely unique — it's the only software entertain¬ 
ment package that can be enjoyed with or without a home com¬ 
puter! When played on your home computer, Trivia Fever is a 
refreshing alternative to all those shoot'em up games. An elected 
"Master of the Game" uses the computer to randomly select sub¬ 
ject categories, handicap players, generate questions and answers, 
keep score automatically, and more! Instructive by its very nature, 
Trivia Fever can be enjoyed by up to 8 individuals or teams. And 
when played without a computer, Trivia Fever has all the best fea¬ 
tures of the "popular" trivia games plus more — all without the 
cumbersome board, cards, and little game pieces. You can play in a 
car, on vacation, anytime, anywhere! And Trivia Fever is by far the 
best Trivia game available anywhere. Flere'swhy: 

Trivia Fever offers thousands of challenging questions in 7 inter¬ 
esting categories, so there's something for everyone. Each category 
has questions with 3 lev¬ 
els of difficulty, which 
score comparable points. 

What's more, Trivia Fever 
allows players to HANDI¬ 
CAP all those so-called 
"trivia experts" three dif¬ 
ferent ways, giving every¬ 
one a chance to win. And 
players can easily control 
the length of play from 
quick thirty minute 
games to multi-hour party marathons! 

Trivia Fever is unique, entertaining, educational, and most of all 
FUN. And at $39.95, Trivia Fever is destined to quickly become the 
best selling software entertainment package of all time. There's 
even a $5 rebate available to any non-computer users who return 
the computer diskette. 

Trivia Fever can be enjoyed on the Commodore 64, IBM PC & PCjr 
and compatibles, Apple II series, and others. So don't delay. Catch 
Trivia Fever at your favorite software retailer today! 



APSI Ni 


At $39.95, Trivia Fever comes complete with Question 
and Answer Book, Category Selector, and Tally Sheets t 
be used when played without a computer. 
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EDITOR'S NOTES 


"It's not writing, it's just typing" 
was the way the late Truman Capote 
described the books of Jack Kerouac. 

There's more wit than truth in 

pote was not one to praise rival au¬ 
thors—but it expresses an intriguing 
and very American ethic: If some¬ 
thing is automated it has less value. 

There are newspaper reporters 
who insist on retaining their heavy 
black typewriters. They will not, 
cannot, write on a word processor. 
They feel that the very term proces- 

ing. It's not writing, it's word 
processing. 

So processed things, robotized 
things, things made with machine 
assistance are derided as mass- 
produced and likely therefore to 
represent the lowest common de¬ 
nominator in quality or taste. 

where the medium, the tool, isn't 
the message. After all, few would 
question the excellence of much of 
the typing done by Tennessee Wil- 

Shakespeare would have chosen a 
word processor over of a pot of ink 
and a feather, given the opportunity. 

If writing of the finest quality 
can come out of a typewriter—and 
most great twentieth century writ¬ 
ing has—why do some people resist 
new tools? Why are technological 

personal, too automatic, too easy? 
When is the process more important 
than the product? Is there a clue in 
the ways we tell the difference be¬ 
tween human- and machine-made 
artifacts? 

Oddly enough, one answer 
seems to be texture. Handmade 
things generally feel and look 
rougher than automated things. 
Rugs, furniture, bricks, cloth, even 
typed manuscripts all look irregular 
and somewhat mottled when they 

By contrast, looms, high-speed 
lathes, assembly-line molds, and 


computer printers operate smooth¬ 
ly, with more controlled rhythms, 
than do human hands. The result is 
more polished and regular. This is 

thing "doesn't look human" comes 
in: Automation results in replication 
rather than what we call creation. 

kind. They don't evidence the strug¬ 
gle that went into something 
handmade. 

Certainly part of the value of 
hand-hewn beams in a house is our 
collective awe that something so 
large was finished at so great a price 
in human effort. We identify with 
the craftsman. We may feel envy of 
his skills, or feel pity or admiration. 
The point is that we feel something. 
We are rarely jealous or sorry or 
emotional about machines. 

And even with everyday prod¬ 
ucts, things like shirts and food, we 
tend to prefer the handmade over 
the mass-produced. Given a choice, 
most people would favor grandma's 
real apple pie over Grandma's 
Home Style Apple Pie Treat.* After 
all, the human grandma cuts each 
apple and carefully arranges the 
wedges and lovingly rolls and 
crimps the crust. 

Over at the factory where the 

apples are blown apart in a steel vat, 
then scraped off the. walls, forced 
through some extremes of tempera¬ 
ture, and finally dropped five feet as 
a congealed mass onto a textureless 

The case for human-crafted ob¬ 
jects is a strong one. But we should 
also consider the craftsmen. There is 

tween the producer and the con- 

them? It's nice to eat homemade 
pies, but would you want to bake 

Ultimately, we've got to learn 
to accept and value texture-free 


goods. The day of the handmade 
consumer product is gone because, 
when everything is handmade, only 
the rich few can live well. It simply 
takes too much time and effort to do 
things the old way. Mass-production 
brings products to the masses, us, 
and the general standard of living is 
greatly improved even if we are sur¬ 
rounded by smooth, uninspired ob¬ 
jects that show no evidence of 
grandma's love or a woodworker's 

Lately, the process of learning 
to love the machine has started in 
interior-decorating circles. It's called 

cold symmetries of industrial and 
Bauhaus architecture and invites 

new, smoother world. 

Automation is to our age what 
industrialization was to the nine¬ 
teenth century. Automation won't 
go away just because we feel nostal¬ 
gia for products costing an enor¬ 
mous price in human labor, for 
unpredictable irregularities in the 


Senior Editor 


* Pie Treat, amt the manufacturing de¬ 
scription that follows, are Mr. Mansfield's 
fictional (we hope) creations, and are not 
intended to bear any resemblance, accurate 
or otherwise,-to any products out there in 
the real world that might also share the 
name "Pie Treat." —RCL 



WELCOME TO APSHAL 
YOU’RE JUST IN TIME FOR LUNCH. 







































STAY TUNNNED 

Being #1 gives you the advantage of 
surprise. Take our latest surprise, the Taxan 
Model 305 TV Tuner It turns your color 
composite monitor into a TV set without 
leaving your chair, or the rooml Just flick the 
switch and go from word processing to 
world politics. From video games to 
the Soapsl 

Even #2 does'nt have one of these! 

And the price is a cool $99.95. 

Where can you find a color TV at that 
price? 



T&XAIXI 


The Smart Choice. 

.18005 Cortney Ct. City of Industry CA 91748 ( 818 ) 810-1291 




READERS’ FEEDBACK 


The Editors and Readers of COMPUTE! 


If you have any questions, comments, or 
suggestions you would like to see addressed 
in this column, write to " Readers' Feed¬ 
back," COMPUTE!, P.0. Box 5406, Greens¬ 
boro, NC 27403. Due to the volume of mail 
we receive, we regret that we cannot pro - 


The True Meaning Of Baud 

What's the difference between 300 baud 


Karl Stephens, Jr. 
Most people use the term baud when refer- 

speed. In popular usage, the higher the 
baud rate, the faster the modem can trans¬ 
mit characters over the phone lines. You'll 
hear people referring to 300 baud, 1200 
baud, and 2400 baud modems. However, 
this is technically incorrect. The more cor- 

acters four times as fast as a 300 bps unit. 

Baud is used to reference the division 
of each second into tiny, discrete pieces (a 
process known as signal modulation,) by 


?e ordered or 


1985 issue—may 
directly from COMPUTE! Publi 
tions. Call TOLL FREE 1-800-334- 
0868 (in NC 1-919-275-9809) to 
charge your order 8:30 a.m. to 7:00 
p.m. Eastern Time, Monday through 
Friday. Or send check or money or¬ 
der ($12.95 + $2.00 shipping and 


the modem's electronic circuitry. A 300 bps 
modem's signal is indeed modulated at 300 
baud. Since each tiny division holds one bit 

300 baud per second times 1 bit per baud, or 
300 bps. 

But 1200 bps modems are another 
story. A 1200 bps modem divides each sec¬ 
ond into 600 pieces. Using a technique 
called four-level phase shift keying, each 
piece can represent two bits. Multiply 600 
baud per second by 2 bits per baud and you 
end up with 1200 bits of information per 
second (1200 bps). 


High-speed 2400 bps modems also use 
a modulation rate of 600 baud. What's dif¬ 
ferent is the method of phase shift keying. 
They use 16-level phase shift keying, so 
each piece or baud can represent four bits. 
Multiply 600 baud per second by 4 bits per 
baud and you have 2400 bits of information 


That's why it is technically inaccurate 
to say medium- and high-speed modems 
transmit at 1200 baud and 2400 baud. Both 
devices are actually 600 baud modems. 

With most of today's transmission 

one character of data. Therefore, the ap¬ 
proximate character-transmission speeds of 
300, 1200, and 2400 bps modems are 30, 
120, and 240 characters per second, respec¬ 
tively. If you want to calculate how long it 
would take to transfer a certain file, divide 

second into the length of the file, remember¬ 
ing that IK equals 1024 characters. For in¬ 
stance, at 300 bps, it would take about 546 
seconds or 9 minutes to transfer a 16Kfile. 

For a fuller discussion of modem trans¬ 
mission speeds and whether it's worth in¬ 
vesting in a faster modem, see Arlan R. 
Levitan's "Telecomputing Today" column 
in the January 1985 issue of compute!. 


64 Classroom Computing 

I am interested in contacting other sci¬ 
ence teachers and students who use the 
Commodore 64 in the science classroom 
in order to share science programs writ¬ 
ten by the teacher and/or student, evalu¬ 
ate commercial software, and publicize 


science software available for the 64 from 

benefits, there are many other advan¬ 
tages to a coming together of science 
teachers, 64s, and students. We can ex¬ 
pose more students to the world of com¬ 
puting, allow the students a practical 
application for their programming skills, 
and form a network of interested buyers 
of science software. 

Jeff Simpson 
Science Department 
Paradise Valley High School 
3950 E. Bell Road 
Phoenix, AZ 85032 


Scanning The IBM Keyboard 

a dilemma in a BASICA program. My 

from the keyboard to a letter-quality 
printer (that is, it makes the PC and 
printer act like a typewriter). The pro¬ 
gram works fine, but I would like to dis- 
play on the screen a constant monitoring 
of the Caps Lock key. So far, I have been 
unable to determine how to scan the key¬ 
board for that key. Can you help? 

Thomas Bigos 
Location &H17 at segment &H40 on the 
IBM PC and PCjr contains the status of the 
Caps Lock key and other important keys. 
Each of the eight bits in this location cone- 
sponds to one of eight special keys as 
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$5 Bonus Word Processing 

Apple HE a HC. IBM PC. And Commodore 64 
Forget complicated programming. If you can hunt 
and peck on a typewriter you ca 


The Complete Computer 


Let your computer print tetters or reports for you on plain paper at 50 characters per second. 
You can use this dot matrix printer with virtually any home or office computer. It's incredibly 
easy to use. And. it's built tough. Pius, it even prints graphics. Price Slashed to $129. 


Energize your computer. From writ¬ 
ing letters to listing programs, your com¬ 
puter can be phenomenally more useful 
when you use this printer. 

It uses plain paper and it's super reli- stock market 

able. It prints both upper and lower case IA#: “- :_ 

characters. And, if you aren't using a 
printer with your computer, read on. 

LISTING/INDEXES/LETTERS 
AND MORE 

Experience the thrill of actually writ¬ 
ing your letters and reports on your com¬ 
puter. Now you'll be able to use all of 
your computer's word processing and 
correcting capabilities to really explore 


au can get everything from SAT test inch vertical resolution. So, you can print 
mulations and IQ tests to loan amor- out your pictures, pie charts or graphs, 
sation schedules and Airline flights. Just like a typewriter, it prints 10 char- 
And, you won't have to load a bunch of acters to the inch across the page and 
ix lines to the inch down the page. 


-for each of your disks. 

AFRAID OF PROGRAMMING? _ _ 

You don't need to know the first thing Just make _ „„„ 

about programming to use this printer, computer retype your work for you. 


When hooked to your computer, you'll 

- i-retype anything again. 

correction and le' 


The printer is made by C.ITOH/Leading 


LOOK AT ALL IT DOES 


report because you find a misspelled word 
or a sentence you'd like to change. Or, 
think of how easy it will be to sort out a listed a $149 thermal printer (that needs 


heavy use. And it's backed by Leading 
Edge's standard limited warranty. 

. - -. - r .- ,- It takes standard long life inked rib- 

problem in a program when it's on paper, expensive thermal paper) as the lowest bon cassettes that are readily available 


And, DAK's new $5 Bonus Word Pro- priced printer in the U.S. 
cessing Programs are so 'user friendly Imagine a 50 character 
that you — 1 -— *■- : -*—■ ——SSH- -- : - 


in learn to use them in 


column (80 characters) wide line. Plus, 


an change a line, move a line or it has a built-in standard Centronics Par¬ 
le. It's all just a push of a button allel Interface. 
l- : , This printer handles plain old cheap 


are fun. But a risk free 30 day in-home 


- -- — printer that will 

- - give you many years of continuous reli- 

that prints a full 80 able service and enjoyment. 

AND NOW THE BAD NEWS 
If you're the president of a large cor¬ 
poration, sending important business 

r r —- r letters, you may want a $1000 daisy 

standard fanfold pin feed computer paper wheel printer. But for m ‘ 

r ^ — « . . --■--- s, ‘ • iters are jncredi 

any way to print w , 

a daisy wheel printer. 


part forms for a carbon copy. Plus, there's 
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Build a Bock About you 
with 

Build a Book About You. 



Parents, 

There's nothing else like 
Build a Book About You! You 
and your child can create 
two personalized story¬ 
books, all about your child, 
neighborhood, friends, 
family, pets. And it's a great 
gift, too. 

Build a Book About You in¬ 
cludes everything you need 
to print out two stories on 
full-color pages and bind 
them in durable covers just 
like real illustrated children's 
books. But there are four 


now available at your store, 
you can use your disk to 
build more books. Reuse the 
disk over and over! 

This software works on all 
popular printers and the pro¬ 
gram is so simple even kids 
can use it to build their own 
books! Books about them¬ 
selves; sure to strengthen 
reading skills because kids 
will want to read them again 

^BulfcfaBook About You is 
a project you and your child 


your whole family will enjoy. 


Kids, 

Here's how easy and fun it is: 

1. Take out the disk and put 
it in your computer. 

2. The computer asks you 
some easy questions. How 
old are you? Where do you 
live? What's your best 
friend's name? You can an¬ 
swer those, right? Mom and 
Dad might want to help you 
type the answers. 

3. Then take the pages of 
the storybook — have you 
got them? Ask Mom or Dad 
to help you load them in the 


4. Press the button and 
watch your book print out. 
Wow! There's your name! 
This book is about you! 


Tii/i Cm*# urn 
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Thanks for the tip. This will probably help 




is. How 


initialize a DOS 3.3 di: 
ways to disable the following keys from a 
program: ESC, RESET, CTRL, and 
RETURN? 

Rodney Hesterman 
Apple DOS, like all disk operating systems, 
requires that you format a disk (somet' 
called initializing) before any files ca 
saved on it. The IN1T command is us> 
format an Apple disk and, at the same time, 
to save a special BASIC program to the disk. 
The program, called the greeting or hello 
program, must be in memory when the INIT 
command is given. Once the disk has been 
formatted, the greeting program will run 
automatically whenever you boot the com¬ 
puter (turn the computer on or type PR#6) 
if this disk is in the drive. 

The syntax of this command is: 

HELLO, the traditional name for a DOS 3.3 

any name you like. 

Disabling the keys you mention is 




ssible v 




modifications because the Apple lacks a 
programmable keyboard. Therefore, you 
' " * * • redefine the keys as you 

, he GET command in¬ 

stead of INPUT in your BASIC programs 
and ignore the characters that you don't 

program to use a joystick as a menu- 
selection pointing device, avoiding the key¬ 
board whenever possible. 

Commodore INPUT 

I would like to get rid of the question 
mark which appears when my Commo¬ 
dore 64 executes the INPUT command. Is 
there any easy way. Mefferd 

The INPUT question mark is built into 
BASIC. There's no easy way to suppress it. 


then combine the characters into the string 
the program is trying to read. Here's a short 

10 GET A$:IF A$=""THEN10 


30 B$=B$+A$:GOTO10 
40 PRINT B$ 

This routine waits at line 10 for any in¬ 
put from the keyboard. When you press a 
key, line 20 immediately checks to see if you 
pressed RETURN, CHR$(13). If so, control 


pressed a key other than RETURN, line 30 
stores the character in the string variable 
B$. Then it loops back to line 10 to wait for 
another keypress. Additional keypresses are 
added to B$ by line 30 until line 20 detects 
RETURN. 

Keep in mind that this routine will also 
add any editing keys you pressed to the 
string. When the string is printed, the exact 
keys pressed are "played back." The DEL 
key won’t delete a character from the 
screen, but just appears to when the string 

This routine can be modified much fur¬ 
ther. You can add a cursor and true editing. 
Customized input routines can really en¬ 
hance the power of a program. 


Mattel Aquarius Translations 

I have an Aquarius computer, which uses 
a version of Microsoft BASIC. I have 
been unable to translate the Commodore 
64 programs to my version of BASIC. 
The Aquarius people advised me that the 
Commodore 64 programs were closest to 
what the Aquarius would accept. 

Marion H. Myers 
Translating programs written for one com¬ 
puter so that they'll run on a different 
computer is about the most difficult type of 
programming you can do. In fact, it can be 
more difficult than rewriting the program 


To do a translation, you must have a 
working familiarity with both computers. It 

puter you're trying to translate from. If the 
program PEEKs or POKEs any addresses, 
you must know the comparable addresses 


on your system. Your computer must also be 
able to duplicate the functions of the op¬ 
erating system of the original computer. 

Although Commodore does use a ver¬ 
sion of Microsoft BASIC, the 64 has many 
unique features, such as the SID (Sound In¬ 
terface Device) chip and multicolor sprites. 
Most programs using graphics and sound 
will contain many PEEKs and POKEs nec¬ 
essary to program these features. 

When attempting to translate any pro¬ 
gram, first examine the listing carefully. 
Determine what any PEEKs, POKEs, and 
extended BASIC commands are doing. 
Make notes on how you plan to duplicate 
these functions on your computer. 

computer has the ability to duplicate the 
original program. If your computer can't 
duplicate the 64's sprites, for example, any 


game using sprites will be extremely diffi¬ 
cult to translate because you'll probably 
have to use a high-resolution screen with 
bitmapped graphics. The resulting program 
may not be able to run fast enough unless it 
is written completely in machine language. 
Some top-level commercial game program¬ 
mers have stated that when they write a 


new game, they first program it on the Ap¬ 
ple, which lacks most of the graphics and 
sound capabilities found on Commodore 


and Atari computers. Once the game is op¬ 
erating on the Apple, it's fairly easy to 
translate to the 64 and Atari. But again, a 
thorough knowledge of all the computers is 

If you stick with programs which con¬ 
tain no PEEKs or POKEs, you'll probably be 
able to translate without much difficulty. 
Unfortunately, not many useful programs 
are devoid of machine-specific PEEKs, 
POKEs, or CALLs. 


VIC Chip Replacement 

my VIC-20. The chipVmy eSKsIC car” 
tridge is also removable. If I replace the 
VIC chip with the ExBASIC chip, will 
ExBASIC be running when I turn on my 
VIC? 

Also, what's that window-like thing 
on the ExBASIC chip? 

Jeremy Faden 
The VIC chip is responsible for generating 
and maintaining the computer screen dis¬ 
play. It's an input/output chip. The 
ExBASIC chip is merely an EPROM (Eras¬ 
able Programmable Read Only Memory), an 
erasable form of permanent memory used to 
store the ExBASIC program. Substituting 
this chip for your VIC chip simply wouldn't 
work, and might result in damage to your 

V Your computer also contains ROM 
chips, similar to the EPROM used in the 
ExBASIC cartridge. Although it is electron¬ 
ically possible to plug the ExBASIC chip in 
place of one of your ROMs, the swap would 
never work. All programs depend upon the 

you replaced the ROMs with the ExBASIC, 
you’d be left with a useless operating 

The window on your ExBASIC chip 
allows the chip to be erased so that it can be 
reprogrammed using a special device called 
an EPROM burner. Erasing is accomplished 
by exposing the the circuitry beneath the 
window on the chip to ultraviolet light, 
which resets all the memory locations in the 
EPROM. If you peel off the sticker and ex¬ 
pose the window, you can actually look at 
the inside of the chip. Notice how the actual 
chip is a tiny square. What we usually refer 
to as a chip is just a plastic and wire carrier. 

though. There's a chance that bright sun¬ 
light could alter some of the bits in the chip. 
Prolonged exposure will definitely erase the 
chip. Some experimenters erase EPROM 
chips simply by leaving the windows ex¬ 
posed to sunlight for a number of hours. 
Special high-energy ultraviolet bulbs are 
used in commercial EPROM erasers. 

EPROMs are often used because they 
are easy and inexpensive to program, but 
when a manufacturer wants to turn them 
out by the thousands, it's cheaper to build 
the pattern into the chip when it's made, 
hence the nonerasable ROMs inside pro¬ 
duction models of computers. 






YOUR COMMODORE 64 
CAN NOW USE STANDARD 
APPLE ll+HARDWARE 
AND SOFTWARE 



WITH THIS 


At Mimic we believe that you and your computer should 
dictate the choices of hardware and software you can use. 


Our goal in designing the Spartan™ was simple. 
To take what you already have and give you more. 
Mimic Systems is proud to give you the Spartan™ 
The Apple™ II + emulator for the Commodore 64™ 
Spartan™ Suggested Retail Prices: 

The Spartan™ (includes BUSS, CPU, and DOS cards) $599.00 
BUSS card $299.00 
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Atari Disk Directories 

1 have an Atari 800XL and an Atari 1050 
disk drive. I would like to know if you 
could get a disk directory without using 
DOS. It is vefy inconvenient to load DOS 
every time I want to see my programs. 

Anthony Bonhomme 
Try the following direct-statement line. It 
lists the directory in BASIC without erasing 
the program in memory. It always returns 
an ERROR 136. To keep things clean, type 
CLOSE#l or END after you see the error 


OPEN#1,6,0,"D:*.*":FOR X=1 TO 
1E9:GET#1, A:PRINT CHR$(A);: NEXT X 
You might also want to consider ob¬ 
taining a different DOS for your computer. 
There are several good DOS packages avail¬ 
able from independent companies which of¬ 
fer disk directories in BASIC and many 
other features. Usually these DOS programs 
are compatible with Atari DOS disks as 


Sending Output To A 
Commodore Printer 

How can I get a printout of the results of 
a program that doesn't have a command 
to send the results of the program to the 

Tom Holloway 


Assuming you're asking about a BASIC pro¬ 
gram which you can modify, simply add the 
following short subroutine (renumber the 
lines if necessary to keep them from con¬ 
flicting with existing lines in the program). 
Call the routine with a GOSUB command 
before executing the PRINT statements 
you'd like sent to your printer. 

1000 OPEN 4,4,0 
1010 CMD4 
1020 RETURN 


'This sets up a Commodore printer for 
uppercase and graphics characters. To print 
upper- and lowercase characters, change 
line 1000 to: 

1000 OPEN 4,4,7 

In line 1010, the command CMD4 di¬ 
rects the computer to send all output to the 
device opened as file number 4, in this case 

simply an output device, and the output de¬ 
vice can be changed. 

After your program reaches the end of 
the section you would like sent to the 
printer, another subroutine is necessary to 

2000 PRINT#4 

2020 RETURN 

If you'd like to change the output of a 
machine language program from the screen 
to a printer, it will be necessary to find the 
points in the program where display is sent 
to the screen, usually through the 
CHROUT routine at $FFD2, and divert that 


to your ML routine to open output to the 

To add a routine to send output to non- 
Commodore printers, refer to your printer 
manual for the necessary commands. 


More On Named Subroutines 

A recent letter ("Readers Feedback," 
COMPUTE!, January 1985) suggested that 
certain home computers support named 
subroutines to a limited extent. I should 
like to add that the Timex/Sinclair does 
so to a greater extent than do the ma¬ 
chines mentioned. 

This is due to the fact that the 
Timex/Sinclair will evaluate anything 
which follows a GOTO or GOSUB. If one 
has a subroutine called HEADPRINT 
and that subroutine has an entry point at 
line 2700, all that is necessary is to use 
GOSUB HEADPRINT, provided that the 
statement LET HEADPRINT=2700 has 
been executed before the call. 


Timex/Sinclair may be of any length and 
all characters are significant. 

Samuel G. Allen 


Thanks for reminding us. The Timex/Sin¬ 
clair computers contain an impressive ver¬ 
sion of BASIC. By the way, the features you 
mention also are available in Atari BASIC. 


ASCII WordStar Files On The 

IBM 

"IBM Personalized Form Letters" in the 
December 1984 issue of COMPUTE! im¬ 
plied that WordStar is not capable of gen¬ 
erating the necessary ASCII files required 
by the program. WordStar can easily gen¬ 
erate ASCII files in the nondocument 
mode. 

William R. Smith 
You're right; although conventional 
WordStar files are not saved in ASCII form, 

ASCIIfiles in \henondocument mode. 
These files will be compatible with the 
"IBM Personalized Form Letters" program. 


Single-Sided Cassettes 

I have a Commodore 64 with a 
Datassette and have been experiencing 
LOAD errors when trying to load data 
from a cassette that has data stored on 
both sides. Can't data be saved to both 
sides of a cassette? 

Clifford R. Mires 

It sounds as if the record head on your 
Datassette could be out of alignment. This 
would cause it to read part of the "other 
side" (actually a second track running in 
the opposite direction) instead of the proper 
track. Sometimes this happens with audio 
cassette units, too—especially eight-track 
players—and can be heard as phantom mu¬ 
sic in the background. 


One solution is to have your Data- 
sette checked by a repair technician at your 
local computer dealer or audio equipment 
shop. However, be aware that once the head 
is properly aligned, it may not be able to 
read the tapes you made while it was mis¬ 
aligned, especially if the alignment error 
was great. 

Another solution is to keep recording 
only on one side of each cassette. 


Numeric Keyboard For Atari 
MLX 

If you've been having a problem entering 

marking your place in COMPUTE! with the 
other, try adding these lines to MLX to 
change the keys below the 7-8-9 keys to 
a numeric keyboard: 
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A New Lc 
For IBM 
And Atari 

Selby Bateman, Features Editor 
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HEN BATTERIES INCLUDED SET OUT TO 
SIGN THE VERY BEST WORD PROCESSOR 
FOR ATARfCOMPUTERS... 

THEY FOUND THEY ALREADY HAD IT. 
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few word processors have allowed Atari users to tap the full resources of their computer until Atari Paper Clip ... 

ri tori' Paper Clip is an extremely powerful, fully featured word processor that will allow your Atari 
to operate to the limits of its potential, with an ease of operation and speed you’ve never thought possible. 


PAPER CLIP FOR ATARI®AND COMMODORE @ OWNERS 
WHO WANT THE VERY BEST IN WORD PROCESSING. 
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BATTERIES! 


I INCLUDED 


A- 


"The Energized Software Company!" 
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’7875 Sky Park North, 

































LOGIC 


or write or call for more information. For direct orders enclose $49.95 plus $2.0 
for shipping and specify UPS or first class mail delivery. American Express, 
Diner’s Club, MasterCard, and Visa accepted. 

Order Line: 800 / 637-4983 







































Hardworking 

Software from Abacus 


MAKE YOUR OWN 
CHARTPAK-64 

m 

ORGANIZE YOUR 1 
DATAMAT-64 Power- 

DATA... 

Sw2rt , j DR!w; H Sf p 


CHART YOUR OWN STOCKS... 

technical analysis charting 

builtin graphics. Compre- 

EETS & GRAPHS 

Other titles available. FREE CATALOG and 
name of nearest dealer, write or call (616) 
241-5510. 

For postage and handling, include $4.00 per 
order ($8.00 per item foreign). Money Order 
and checks in U.S. dollars only. Mastercard, 
VISA and American Express accepted. 

Abacus 


Software That Works 
For Generations 

6 Types of Charts and Sheets 
Indices 
User Fields 

Notes, Footnotes and Sources 
No Limits 

Adapts to Your Hardware 
Comprehensive 
Easy to Use 
And Much, Much More 



=, B 

Family 

Roots 

QUINSEPT, INC. 



CART CLONE Goes in the left cartridge slot 
enabling it to work in all ATARI Home Compi 
including the XL series. 

ULTIMA ELECTRONICS, LTD. 

21 Central Drive 

Farmingdale, New York 11735 

(516) 752-0144 Toll Free: 800-645-9607 


keys as well as a mouse—something 
that the Macintosh doesn't allow. 

DRI also believes it has solved 
the speed and memory problems, 
and not only on the Atari ST with its 
ROM-based GEM. "Apple essen¬ 
tially said no one could reproduce 
the Macintosh feel on anything but a 
68000/' Byers says. "We have dem¬ 
onstrated that on an 8088, a software 
product could be made which en¬ 
hances MS-DOS to the extent that its 
speed is fast enough to break 
through the psychological barrier, 
and its size is small enough to make 
it attractive to people who own com¬ 
puters with only 256K RAM and a 
floppy drive." 

While the debate promises to re¬ 
main lively, there is no question that 

spawned a flock of imitators besides 
GEM. Some have emerged to luke¬ 
warm receptions and others are not 
yet available. However, programs 
with windowing capabilities like 
IBM's Topview and Microsoft's long- 
awaited Windows may be stiff com¬ 
petition for GEM. Both come from 
companies with heavy influence in 
the marketplace. Earlier programs 
like Desrj from Quarterdeck and Vi¬ 
sion from VisiCorp failed to estab¬ 
lish a standard because they haven't 
garnered the software or hardware 
support that was necessary. 

But GEM has a few advantages 
in its favor. In addition to being flexi¬ 
ble and transportable, it requires as 
little as 128K RAM and a single disk 
drive to operate (although at least 
256K RAM is recommended for ma¬ 
jor applications). That's much less 
memory than most of the other 
windowing systems require. Also, in 
early 1985 Microsoft was still experi¬ 
encing problems readying Windows 
for market, and Topview is not 
graphics-based. 

In the long run, DRI believes 
there is room in the market for GEM 
because permanent divisions will de¬ 
velop within the computer world 
based on individual preferences. 
"You'll have a million people using 
the A> [MS-DOS prompt] forever," 
predicts Byers. "You'll have five mil¬ 
lion using [nongraphic] menu sys¬ 
tems such as Topview, Concurrent 
PC-DOS, Desq, and those types. But 
there'll be 50 to 100 million using the 
iconic-based interfaces." Q 























Home Financial Calculator 


Patrick Parrish, Programnj«i;u|Dervisp/ 



Many home budget programs have 
been published in magazines, but 
rarely has there been a program inte¬ 
grating as wide a variety of loan and 
investment calculations as "Home Fi¬ 
nancial Calculator." It is versatile, 
easy to use, and flexible. Rapid recal¬ 
culation features make it an ideal tool 
for "what if" projections. A 
mode with memory lets you 
lems not directly supported 
gram, and you can pass 
ated by one calculation to 
works on the Commodore 
(with at least 8K 
Commodore Plus/ 

64 version); Commodore 
400/800 (with at least 
24K for disk) and 
II series; IBM 
99/4A (regular BASIC) 
tested on other computers, the program 
is written generally enough to run with 
trivial modifications on any computer 
with Microsoft BASIC. 


Investment and loan calculations are 
readily computerized. In fact, many 
programs have been written which 
perform these tasks individually. 
"Home Financial Calculator" goes a 
step further by Integrating several 


menu-driven package. It also fea¬ 
tures a calculator mode or scratch 
pad area where program variables 
can be manipulated using common 
mathematical operations. 

Program 1 is a general BASIC 
program that runs without modifica¬ 
tion on Apple II-series computers, 

chines with minor changes. No mat¬ 
ter what computer you have, 
Program 1. For computers oth 
the Commodore models 















































Legend, The Clear 

Choice. 


You can choose from several types of 
printers. They’re available from more 
than 50 manufacturers. With and with¬ 
out graphics. In high speed and low 
speed models at prices ranging from less 
than $200 to well over 12,000. 

How do you know you made the 
right choice? 

Here’s some easy-to-understand facts 
from Legend to help you make a “clear 
choice.” 

Legendary Legibility. 

There are trade offs in buying 
printers. Simply stated, within a given 
price range, quality, or legibility, 
decreases as speed increases. 

The object is to find the printer that 


How Do You Know You Chose 
The Right Printer? 



Legend printers have “full nine wire” 
heads for better legibility. 

Many dot matrix printers produce 
■ ""is acceptable for about 95 % of 
all correspondence— 
invoices, letters, and 
the like. 

Daisy Wheel or “let¬ 
ter quality” printers run 


Legend. So a I.egend dot 
I matrix printer makes 
wbte-strike better sense. Why? 

Read on. 


you need and at the price you a 
afford, like a Legend. 

Dot matrix type printers are the most 
popular and lowest cost printers. Most 


popular and lowest cost printers. Most 
combine high speed with acceptable 
quality and legibility. They’re extremely 
versatile and very dependable. 
Legendary Head. 

Dot matrix printers have print heads 
containing tiny pins that “fire” against a 
ribbon to make a series of dots that 
combine to form letters, numbers and 
graphics. Generally, the more pins or 
” *i“ " — ■ together the dots, 
legibility. 


Read on. 

Easy to Switch. 

Many dot matrix printers have a 
“double strike” capability that reduces 
the speed, but produces better legibility. 

Unfortunately, with 
most dot matrix printers, 
changing to the double 
strike mode is difficult. 

And, unlike Legend, most 
other printers only run at 
25% of their normal 


capability (Legend calls it “damn near 
letter quality”) is at the operator’s fin¬ 
gertips. And machine speed stays at a 
very productive 


■ 


T 50% of normal 


and the better the legibility. 


Legend printers have 
special, easily accessible switi 
top of the machine, 



-4 Square Vs. 

speed, the shape of the dot affects the 
legibility of type, too. 

Most printers use round dots. Legend 
printers use square dots because they 
butt better and fool the eye into think¬ 
ing that lines are continuous. 

Think of it this way. Imagine you 
stack a series of baseballs next to a 
series of equal sized blocks. Now move 
back 20 paces and look at the two 
stacks. Which one 
would look most like 
a straight line? 
Legendary 
Graphics. 

A picture is indeed 
worth a thousand 
words. And today’s 
sophisticated software 
packages are making it easier to trans¬ 
late data into graphics that communi¬ 
cate quickly and clearly. 
























Legend 1385 — 160 cps/136 col. 

Unfortunately, not all printers are 
capable of running graphics software, 
including some of the more popular 
models. If your application includes 
charts, graphs or other kinds of sym¬ 
bols, it’s important that you pick a 
printer that is compatible with the soft¬ 
ware and capable of printing graphics, 
like Legend. 

Legend printers are compatible with 
almost all popular graphics software 
programs. 'What’s more, you’ll get more 
characters built into memory when you 
choose a Legend. 

More Graphics. 

Most comparably priced printers fea¬ 
ture 96 to 196 characters (symbols) built 
into memory. Legend printers have 228, 



so you can produce more graphics and 
more languages (French,' German, 
Greek, Spanish, Italian) so you can be 
more productive. And isn’t that the bot¬ 
tom line, really? 

Legend’s advanced square dot tech- 


A Head For Life. 

No printer at any price is 
worth its salt if it’s not depend¬ 
able. Legend’s square dot heads 
use a special alloy that main¬ 
tains a sharper image and a 
. v longer life. So all Legend 
fy printers come with a life- 

wroJMSSv 

wrong with the head, simply 
send it back for an immediate 
exchange. It’s so simple, it’s legendary. 
Legendary Value. 

If there’s still any doubt in your 
mind about which printer is best for 
you, we’ll make your decision even 


J 

software selectable type styles 
and make a crisp original plus 
three copies. 

Most remarkable of all, prices start at 
just 1279- And for just SI you can get 
a special buffer upgrade. Compare if 
you like, but we’ll bet you’ll find Legend 
Printers, feature-for-feature, to be clearly 
the best value for your money today. 

Call 1-800-4-LEGEND today for 
more information and visit your dealer 

Dealer inquiries call 1-800-321-4484. 
In CA call (818) 704-9100. Or write CAL- 
ABCO Peripherals Division, 6041 Variel 
Avenue Woodland Hills, CA 91367. 

Legend and Legend Peripheral Products are 



will make your charts and 


nology will make yoi 
graphs look sharper, 


liieccnD 
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The Clear Choice. 
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Get up to 30 new programs and games 
for less than 15 cents each— 


every month 


Every month, COMPUTE! readers enjoy up to 
30 brand-new, ready-to-run computer pro¬ 
grams, even arcade-quality games. 

And when you subscribe to COMPUTE!, 
you’ll get them all for less than 15 cents each! 

You’ll find programs to help you conserve 
time, energy and money. Programs like Cash 
Flow Manager, Retirement Planner, Coupon 
Filer, Dynamic Bookkeeping. 

You’ll enjoy games like Air Defense, 
Boggier, Slalom, and High Speed Mazer. 

Your children will find learning fast and 
fun with First Math, Guess That Animal, and 
Mystery Spell. 

Looking for a challenge? You can write 
your own games. Customize BASIC programs. 
Even make beautiful computer music and 
pictures. 

It’s all in COMPUTE!. All ready to type 
in and run on your Atari, Apple, Commodore, 
PET/CBM, TI-99/4A, Radio Shack Color 


in COMPUTE! 

What’s more, you get information-packed 
articles, product reviews, ideas and advice that 
add power and excitement to all your home 
computing. 

And when it’s time to shop for peripherals 
or hardware, check COMPUTE! first. Our 
product evaluations can save you money and 
costly mistakes. We’ll even help you decide 
what to buy: Dot-matrix or daisy-wheel printer? 
Tape storage or disk drive? What about 
modems? Memory expansion kits? What’s new 
in joysticks, paddles and track balls? 

Order now! Mail the postpaid card attached 
to this ad and start receiving every issue of 
COMPUTE!. 



Computer, IBM PC or IBM PCjr. 

COMPUTE! P.O. Box 914, Farmingdale, NY 11737 



























tinuous interest rate. Like option 1, 
option 2 can handle a number of cal¬ 
culations—just place an X in the slot 
you'd like to solve for. 

Here, after entering all other pa¬ 
rameters, you can calculate the fu¬ 
ture value of an investment; the ini¬ 
tial investment required to reach a 
certain future value; the interest re¬ 
quired to reach a desired future 
value; or the time required to reach a 
certain future value at a specified in- 

Notice that any variables used in 
option 1 will be displayed with their 
current values when running option 
2. As mentioned above, the eight 
major variables in Home Financial 
Calculator retain their values 
throughout the program until you 
change them. This feature is conven¬ 
ient when going from one option to 

submenus. 

In addition, the values are pre¬ 
served for use in the calculator mode. 
For instance, you could compare the 
effect of continuously compounded 
interest to periodic interest (option 1) 
without having to retype the input. 

Future Value With Regular 
Deposits 

If you're interested in setting up an 
annuity, you'd choose option 3 on 

determine the future value of an ac¬ 
count (such as a savings account. In¬ 
dividual Retirement Account, college 
or vacation fund, etc.) with regular 
deposits where interest is com¬ 
pounded with each deposit. 

Option 3 can also tell you the 
amount of each deposit necessary to 
accrue a future value; the interest 
rate needed to provide some future 
value with regular deposits; or the 
time it would take to amass a future 
value with regular deposits. 

Future Value With Cash 
Flows 

Option 4 does a single calculation— 
it always solves for Future Value, so 
don't enter an X anywhere. It calcu¬ 
lates the future value of an invest¬ 
ment with yearly cash flows (either 
positive or negative). The Annual In¬ 
terest Rate you input here is the 
growth rate on the money you've 

As an example, suppose you 
wish to determine the value of a va¬ 


cation fund collected over four years. 
You're asked for the number of 
years, then for the deposit or with¬ 
drawal each year. You deposit $500 
in the fund the first year and $200 
the second. The third year you are 
forced to withdraw $300 (entered as 
—300), and the fourth year, you put 
in $400. The fund has a growth rate 
of 12 percent. Its value after four 
years will be $1,017.34. 

A future value determination 
can also tell you whether an invest¬ 
ment is worthwhile. If the future 
value of all cash flows is positive or 
zero, the investment is profitable. A 
negative future value, on the other 



Withdrawal Of Funds 

If you intend to open an account 
from which you can regularly with¬ 
draw funds, choose option 5. With 
this option, you can determine the 
initial deposit required in the account 
to cover your withdrawals; the 
amount you can withdraw regularly 
from this account; the rate of interest 
you must make on funds in the ac¬ 
count; or the period of time over 
which you can make withdrawals. 

Net Present Value 

Option 6 lets you determine the fea¬ 
sibility of a prospective investment 
by calculating its net present value. 

ofXfuture yearly cash flows to an 
investment along with any initial 
cash requirement. The interest rate 
you input here is the rate of return 
you require on your investment. A 
positive net present value indicates a 
profitable investment, while a nega- 
tive result signifies a losing 

As an example, suppose you 
have the opportunity to make a 
$2,000 investment which would re¬ 
turn $1,500 the first year, cost you 
$750 the second year, and return 
$1,900 the third year. You hope to 
make 13 percent on your money. 
With option 6, you determine a net 
present value of $56.87, representing 

The Calculator Mode 

Option 7 puts you in the calculator 
mode (also available from the Loan 
submenu). Calculator mode works 
very much like a handheld calculator 
with a single memory. You can type 
in a value or recall one from a vari¬ 


able by entering its symbol—T(otal), 
P(resent Value), I(nterest Rate), 
Y(ears), M(onths), N(umber of Peri¬ 
ods), D(eposits), and Withdrawals). 
You can perform simple math on val¬ 
ues stored in the Memory Register 
using reverse Polish notation. And 
you can use the results in future 
calculations. 

When you enter calculator 
mode, the calculator command line 
appears on the screen; 


VSHRM+ M-M*M/MRMC • 

V (View the values of the eight pri- 
S (Store Memory Register into a 


H (Help—prints the command line) 

R (Return to main menu, exit calcula- 



MR (Memory Recall) R68iS * 

MC (Memory Clear to zero) 

MEM - (Memory Register's current value) 


If you've run through a sample 
investment calculation, you now 
have some variables in memory. En¬ 
ter V in the calculator mode to see 
them. The screen displays the eight 
values currently in memory for the 
eight variables. 

To work with one of these vari¬ 
ables, enter one of their letters (T, P, 
I, Y, M, N, D, or W) and press RE¬ 
TURN. Then type M+ to add it to 
the Memory Register (all variables 
must be stored in the Register before 
you can perform any operations on 
them). Suppose you put the current 
value for T into the Register and now 
wish to add $229 to this value. Enter 
229, press RETURN, then type M+ 
and press RETURN. The addition is 
performed and the result displayed. 
To store this value back into the T 
variable, enter S for Store. A prompt 
appears, requesting the variable in 
which you intend to store the value. 
Type T to store the value into the 


Looks like a Ferrari, 
Drives like a Rolls. 
Parks like a Beetle. 



Ask your computer dealer to let you test drive 
the all new Indus GT.™ 

The most advanced, most handsome disk 
drive in the world. 

Flip its power switch and... 

Turn your Atari into Ferrari. 

Unleash your Apple. 

And now turbocharge your Commodore. 


Looks like a Ferrari. 

The Indus GT is only 2.65" high. But under its 
front-loading front end is slimline engineering 
with a distinctive European-Gran flair. 

Engaging its AccuTouch™ buttons lets you 
control the LED-lit CommandPost™ Marvel at 
how responsive it makes every Commodore, 
Apple and Atari personal computer. 


Drives like a Rolls. 

Nestled into its soundproofed chassis is the 
quietest and most powerful disk drive system 
money can buy. At top speed, it's virtually 
inaudible... whisper quiet. 

Built into each Indus GT is a perfect 
combination of craftsmanship and advanced 
engineering. Luxurious styling reflects the 
personal tastes of each GT owner. 


And each GT comes with the exclusive GT 
DrivingSysterrf of software programs* World- 
class word processing is a breeze with the GT 
Estate WordProcessor ™ Your dealer will describe 
the two additional programs that allow GT 
owners to accelerate their computer driving skills. 

Also, the Indus GT is covered with the 
GT PortaCase™ A stylish case that conveniently 
doubles as a 80-disk storage file.* 


Parks like a Beetle. 

The GT's small, sleek, condensed size makes 
it easy to park. 

A WarrantyPlus™ package is included with 
every Indus GT, featuring full year parts and labor 
on the complete drive train. 

Drive home a winner and park 
an Indus GT next to yc 
personal computer. 


INDUS 


1 % 


The all-new Indus GT Disk Drive. 
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Try to evade menacing alien ships in 
this fast, colorful action game. Origi 
rnlly written frir the TI-99/4A with": 
: Extended BASIC; adaptations have' 

. been added for the Commodore 64, un 
expanded VIC-20, Apple II scries, and 
Atari. The Commodore. Apple, and 
Atari versions require a joystick. 


; Get ready for a game which demands 
extremely sharp eye-hand coordina¬ 
tion and judgment of time and dis¬ 
tance. "Space Dodger" is an addic- 
tive test of your physical reflexes. 

When you type RUN, there's a 
brief wait while the program initial¬ 
izes. Then the game opens with your 
spaceship on the left side of the 
screen, superimposed over a random 
starfield. On the right side of the 
screen is a lineup of several colorful 
alien ships. When the action starts, 
the aliens begin moving toward your 
ship at different speeds. Your job is 
to avoid a disastrous midspace colli¬ 
sion that will turn your vessel into a 
lump of smoking metal. 

To dodge the reckless aliens, 
you'll have to move up or down. But 
don't move too far and try to escape 
the screen—the boundaries are 
guarded by cuboids (cube-shaped 
asteriods) zipping along at the speed 
of light. The cuboids are even more 
dangerous than the alien ships be¬ 
cause they travel too fast to dodge. 

Moving Up The Ranks 

The longer you evade the oncoming 
aliens, the more points you gain. 


However, you won't see your final 
score until you crash and the game 
ends. At that time you're also ranked 
according to your value to the Space 
Service: Space Cadet, Corporal, Ser¬ 
geant, Captain, or Major. 

< Every time you advance a rank, 
the game pauses briefly before it con¬ 
tinues to the next level. When it re¬ 
starts, you'll notice the alien ships fiy 
across the screen even faster. Your 
score adds up faster, too. 

But beware—Space Dodger is 
not as easy as it looks. Chances are 
you'll play for quite a while before 
you even advance beyond Space 
Cadet. 

Tl Version 

Control your ship with the keyboard: 
Press the E key to move up, the X key 
to move down. You can achieve finer 
control by repeatedly tapping the 
keys, rather than holding them 

Space Dodger is one of the fast¬ 
est BASIC games we've seen for the 
Tl, . and it makes good use of the 
built-in; sprite graphics and collision 
detection. 

Commodore 64/VIC-20 
Versions 

Plug a joystick into port 2 on the 
Commodore 64. When the game be¬ 
gins, press the joystick forward to 
move your ship up, and pull it back 
to move down. 

Joystick controls on the VIC are 
the same as on the 64. Before loading 
Space Dodger, be sure to unplug any 
cartridges. VIC Space Dodger is in 
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MEET THE MIGHTY 
SPIKEMASTER, 
PROTECTOR OF % 
COMPUTERS. 7 


The mighty SpikeMaster Surge 
Suppressor comes to the rescue of your 
computer, helping to protect against 
power line surges that can create havoc 
with your hardware and your programs. 
Lightning can ruin your entire computer 
system. Smaller unexpected power dis¬ 
turbances (even from hair dryers, for in¬ 
stance) can create errors, erase memory, 
damage sensitive electronic devices. 

Your computer needs the 
mighty SpikeMaster, to provide the 
protection that built-in safeguards 
seldom offer. 

SPIKEMASTER IS TOP RATED. 

In high voltage tests 
conducted by an independent 
testing laboratory, a&^it 

SpikeMaster beat the other \ 

leading brands* While the ^ 

others exploded, SpikeMaster | 

stood up to repeated surges X 

of up to 6000 volts. / l£5B 

It’s the best ) ■— 

insurance for your / -g 

computer investment, yf - , - 
and the tests prove it. 

There’s a UL listed 

model, reasonably priced, j 

that’s exactly right for your 
computer. See your computer 
dealer for SpikeMaster Surge i 

Suppressors by Discwasher." 
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Rhyme, Sight Words... READING READINESS! 


THE STORY OF 



KIDS FROM 4 TO 7 WILL LEARN FROM 
IMAGINATIVE ACTIVITIES THAT USE RHYME, 
PICTURES AND COLOR AS TOOLS 
THAT INTRODUCE THE JOY OF READING... 



Kids will love MISS MOUSE and her funny friends! 

Playing with the Friendly Forest gang will help kids to: 

• Develop the concept of rhyme, a first step in learning to read 

• Increase sight vocabulary to 60 words 

• Improve sight and comprehension skills 

• Practice following simple instructions 

• Stimulate reading for pleasure 

Learning is easy and fun with the Mousefolk! 

RHYME LAND continues the learning with 8 advanced 
rhyming activities, bringing sight vocabulary up to 101 words 
and reinforcing new skills. A report card helps kids check 
progress after each activity. Rhyming concepts and reading 
skills quickly grow... 


A mouseterpiece! 



The 2 programs will be available September 1 for the Apple® II family and 

Commodore® 64. To have Miss Mouse and friends come to your store or dealership, 

or for more information, call Grolier Electronic Publishing, Inc. today, Toll Free at (800) 858-8858. 


Grolier Electronic Publishing, Inc. 



















































































































































COMPUTERS Apple Applications 



FEATURES 

A Buyer's Guide 

Word processing, spreodsheets. dotobases, ond more 


"Is Anyone Out There? Getting Started with Telecommunica¬ 
tions," a handy reader introduction to the first few hours of 
telecommunications, plus "Exploring Databases" by computer 


"The Ten Best-Ever Apple Games" 


"Up and Coming Apple," watchers and prognosticators reveal 
their best crystal-ball impressions of the market, the manufac¬ 
turer, and the future development of our industry 


“The State of Educational Computing," plus "A Software 
Overview: What's Available in Education?" and "What Makes 
Superior Educational Software?" 


APPLICATIONS 


A small, working program for the Apple II series 


A significant user-ready program with five levels of challenging 
play 


A machine language search routine 


A major applications feature on the inner workings of MacPaint 
MacDraw. and MacWrite with tutorials 


Guess the constellation 



The programs published in COMPUTERS Apple Applications are available on disk, ready to run on your 
Apple lie, Apple II+, and lie. The Disk will save you hours of typing time and give you easy access to the 
programs in this special issue of COMPUTEI's Apple. The Disk is only $12.95 and is available only through 
COMPUTE! Publications. So order your Disk today! 

Look for the Spring/Summer issue of COMPUTEI's Apple Applications on sale where you buy COMPUTE! 
and COMPUTEI's Gazette, and at Apple computer retailers. Or order directly from COMPUTE!. 

Send in the attached card with your payment or call toll-free 1 - 800 - 334 - 0868 . 


COMPUTErPublicaticrisJnc.^ 

Publishers of COMPUTEl COMPUTEI's Gazette. COMPUTEI's Gazette Disk. COMPUTE! Books, and COMPUTEI's Apple Applications. 


A Tutorial feature On The 
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ON SALE: April 9, 1985 
PRICE: $3.95 (in Canada, $4.75) 































































REVIEWS 


Relax 

Stress Reduction System 
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COMPUTE! BOOKS’ 

NEW SPRING RELEASES 


Take a look at COMPUTE! Books' newest spring releases for your Apple and IBM 
PC and PCjr. COMPUTE! brings you valuable, information-packed books that 
help you get the most from your personal computer. 



These new books provide useful buying information, tutorials, applications, games, and utilities to help 
you get more productivity, satisfaction, and enjoyment from your Apple and IBM PC and PCjr. Look over 
the new spring titles from COMPUTE! Books and choose. 

You'll find COMPUTE! Books at your local bookstore or computer store, or you may order directly from 
COMPUTE! Books. 

To order, call Toll Free 800-334-0868, or mail your payment (including $2.00 per book for shipping) to 
COMPUTE! Books, P.O. Box 5058, Greensboro, NC 27403. 

COMPUTE! Publicationsjnc.® 
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from COMPUTE! Books for your IBM PC or PCjr 
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are hidden pits and other traps, some- veals that there are 128 different 
times cunningly disguised as treasure, geons, each with a unique floor 
There's even a teleportation trap that With roughly 60 rooms per dunj 
picks you up and drops you back who that gives you more than 7500 diff 
knows where. rooms to explore. You won't get tir 

The title screen warns you it's a this game in a weekend. 

won't get out of this one without a mea- games available these days, and x 
sure of mental exertion. When should have impressive titles and credits. Bi 
you fight? Where should you run? What real question is not one of cover art c 
weapon? Which shield? Healing potion vertising hype. Instead, you wa: 
or confusion spell? know if the game is worth an invest 


ength, agili 


displays > 


well as your overall health. It shows your 


re on. By pr 


• left, and \ 


In the c 


e of Gateway to Apshai, I 


your supplies. ?he game/you'll soon be hopelessly 
in brings up a caught up in the fate of that little guy on 
le most impor- the screen. It's easy to get carried away 
il—which shows with Gateway to Apshai. I jumped every 
what's in your hands. Simply finding a time one of those swamp rats appeared, 
weapon, armor, or spell is not enough; My sword arm got sore from gripping the 
you must be holding it, too. hilt of the joystick, and there are wrinkles 

There are eight levels to the Apshai in my permanent-press armor from 
labyrinth, and on each level you can hours in front of the monitor. 

To complete the game, you must explore Epyx^ t0 Apshai 
one dungeon on each level; once you've 1043 Kiel Court 
mastered one set of dungeons, you can Sunnyvale, CA 94089 
select a different set to make later games $39.95 (Atari & Commodore 64) 


Championship Lode Runner 


ir.ements: Commodore 64 and a disk 
r; or an Apple Il-series computer with 
ist 48K RAM and a disk drive. Joystick 




The Bungeling Empire Strikes 
Back 

As in Lode Runner, the leaders of the 
power-hungry Buneeline Empire have 
made a fortune in 


even more demanding than the original. 

you 50 of the toughest challenges you're 
likely to find in videogaming. Aimed at 
those who have reduced the original Lode 
Runner to bits. Championship Lode Runner 
offers nothing new in terms of features, 
but poses new challenges designed by 
champion Lode Runners for champion 


Championship Lode Runner is only for ex 
perienced Lode Runner players. You wil 
need every ounce of your knowledge t< 

tune up on the original before attempting 


Galactic Com¬ 
mando, your job is to raid the elaborately 
designed treasury rooms and recover aU 
the gold chests, at every step outsmarting 
the Bungeling guards. 

Apparently the leaders have become 
outraged at your success in their previous 
compound, so they've created a new one 
with fewer rooms, but greater challenges. 


Df gold 


forth 500 


Unfortunately, you're not the only 
hunter. The Bungeling guards try to keep 
you from taking the chests and advanc¬ 
ing to the next room. If a guard snatches a 
gold chest, you must trap him to retrieve 










COMPUTE! Books brings you the companion volume to the best 
seller, Machine Language for Beginners, about 
which the critics have said: 


“If you know BASIC and wa 
place to start.... Building 
Mansfield very gently takes you through tl 
language.”—Whole Barth Software Catalog 

“Understandable”—The Uew York Times 

“Presents the machine language novice wit 
simple, understandable terms.”—Antic 


perience as a BASI _ _ 

fundamentals of.machi 


MACHINE 

LANGUAGE 



a very good tutorial 


The Second Book of Machine Language for the 
Commodore 64, VIC-20, Apple, Atari, and PET/CBM 

The Second Book of Machine Language picks up where A 
for Beginners left off. This new book contains, one of the rr 
chine language assemblers currently available. The LADS i 

in writing machine language programs quickly and easily. 



w large, complex machine language 


There are powerful computer languages and there is good documentation, 
but rarely has a sophisticated language been so completely documented 
as It is in this book. When you finish with this book, you'll not only have a 
deeper understanding of machine language—you'll also have one of the 
most powerful machine language assemblers available. And since every¬ 
thing is thoroughly explained, you can even add custom features to the 
assembler to create a custom language that does just what you want tt tp: 
(the book shows you precisely how to modify the assembler). 

For Commodore 64, Apple (II, 11+ lie, and lie, DOS 3.3), VIC-20 (8K RAM 
expansion required). Atari (including XL, 40K minimum), and PET/CBM (Up¬ 
grade and 4.0 BASIC). Disk drive recommended. 


THE LADS Disk 


15% Discount 
Buy both books for 
$25.00 and save 
$4.90! That’s 15% 
off the retail price! o? 

Offer Expires June 18, 1985 anc to your Apple. Atari, or Commudore computers. _ 

1 To Order- Call Toll Free 800-334-0868 fin NC 919-275-98091 or mail this COUDOn With VOur oav- ^ 


of Machine Language, $1 


_ LADS Disk (Apple) $12.95 

_ LADS Disk (Atari) $12.95 

_ LADS Disk (Commodore), $ 12.5 

□ Payment Enclosed (c 
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COMPUTE! BOOKS 

Enjoy these newest releases for Apple s Macintosh computer. 


BECOMING A 



Becoming a MacArtist 

Vahi Guzelimian 
This illustrated guide to Macintosh 
graphics shows the power and 
flexibility of MacDraw, MacPaint and 
MacWrite. The user will quickly be 
producing sophisticated advertis- 
ments, designs, layouts, reports, 
presentations, and business 
correspondence. Hundreds of illustra¬ 
tions detail just how to construct 
impressive graphics, Shortcuts, tips, 
and advanced features are also 
documented to make the Macintosh 
even more productive. Includes a 
gallery of professional artists' 
Macintosh creations. 

$17.95 

ISBN 0-942386-80-9 



Sheldon Leemon and 
Arlan Levitan 


From selecting a modem to evaluat¬ 
ing terminal software packages, this 
book details the ins and outs of 
telecomputing on your Macintosh. 
You can be communicating with 
other computers in a matter of min¬ 
utes by following the quick-start 
checklist. You can even troubleshoot 
your system if there are problems. A 
variety of information services, such 
as CompuServe, The Source, Dow 
Jones, and others, are explained, 
making it easy to get started. And 
you'll see how to access popular bul¬ 
letin boards. There's even a section 
that shows you how to transfer files 
to other Macintoshes or other com¬ 
puter systems. 

$14.95 

ISBN 0-942386-85-X 


You can always count on COMPUTE! Books to provide you with the latest and 
most up-to-date titles for your computing use. Visit your local retail store or order 
directly from COMPUTE!. 

Call toll-free 800-334-0868 or send your check or money order (include $2.00 per 
book for shipping and handling charges) to COMPUTE! Books, P.O. Box 5058, 
Greensboro, NC 27403. 


COMPUTEr Publications Jnc.^ 













THE BEGINNER’S PAGE 


Tom R Halfhill, Kfitor 


Assembly Line Computing 

Henry Ford is recognized as a famous person for 
founding the Ford Motor Company, inventing 
the Model T automobile, and making himself a 
multimillionaire. But historians point out that his 
greatest contribution may well have been popu¬ 
larizing the assembly line. The concept of the 
assembly line offers a practical solution to a com¬ 
mon problem: automating a repetitive task for 
greater efficiency. 

In last month's column we discussed how 
subroutines—programs within a program—can 
save time, memory, and increase execution speed 
by performing tasks that are required over and 
over again. But there's yet another way you can 
increase the efficiency of your programs when¬ 
ever a repetitive job is called for: looping. 

Looping is such a powerful, valuable tech¬ 
nique that—like subroutines—it is a primary 
technique in all computer programming lan¬ 
guages. And nearly any program you write will 
contain some kind of loop. (In fact, most pro¬ 
grams are one giant loop.) A program shorn of its 
loops would be about as efficient as a modern 
factory without assembly lines. Fortunately this 
indispensable technique is easy to learn, and in 
its simplest form, involves only two BASIC 
keywords: FOR and NEXT. 

When To Loop 

By the way, it's important to realize that there's 
not much overlap between subroutines and 
loops. In other words, you won't often encounter 
a situation when a subroutine or a loop will be 
equally efficient ways of solving a certain 
programming problem. Generally, subroutines 
are useful when you need to perform a particular 
task again and again in different parts of a pro¬ 
gram-, loops are useful when you need to repeat¬ 
edly perform a task in one section of a program. 
Let's demonstrate this difference by setting up a 
sample problem. 

Suppose for some reason you want to print a 
column of asterisks (*) down the left side of the 
screen, perhaps as a border for a title screen. 
Without using either subroutines or loops, you 
might take this approach: 

10 print 

20 PRINT 


40 PRINT 
50 PRINT 
60 PRINT 
70 PRINT 

This obviously isn't very efficient. 

Creating a subroutine to do the job doesn't 
help because you have to repeatedly call the 
routine: 

10 GOSUB 100 
20 GOSUB 100 
30 GOSUB 100 
40 GOSUB 100 
50 GOSUB 100 
60 GOSUB 100 
70 GOSUB 100 
80 GOSUB 100 
MEND 
100 PRINT 
110 RETURN 

Clearly, there's a better way. Here's how to 
solve the problem with a loop that is constructed 
with an IF-THEN and a GOTO statement: 

10X=0 

30 X=X+1 

40 IF X<8 THEN 20 

Line 10 sets the variable X to a value of 0. 
Line 20 prints an asterisk. Line 30 adds 1 to the 
value of X. Line 40 checks the value of X to see if 
it is less than 8. If so, it jumps back to line 20. 

The loop in this case consists of lines 20-40. 
At the conclusion of the first pass through the 
loop, X equals 1. During each pass, line 30 adds 
1 to X again ( increments X). Therefore, after the 
second pass through the loop, X equals 2; after 
the third pass, X equals 3; and so on. (When a 
variable is used like this, it's called a counter.) 
Line 40, the last line in the loop, always checks 
to make sure X is less than 8, because we want 
to print no more than eight asterisks. Each time 
line 40 determines that X is less than 8, it circles 
back to line 20 for another pass through the 
loop, and another asterisk is printed. 

After eight passes (or iterations), the counter 
X finally reaches a value of 8. Then it fails the 
IF-THEN test in line 40, and the program ends. 

A Better Way 

Notice how this simple loop prints the eight as- 
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FANTASTIC PRINTER 
$ 24 ,s SALEH $ 24 ,s 

Commodore 64 — VIC 20 — A tari 

i? 40 And 80 Column Printers ? Up To 100 Characters Per Second ☆ Full Graphics Capability 
☆ Upper And Lower Case ☆ Advanced Thermal Technology For Quiet Operation 




























the two crude methods above. Its efficiency be¬ 
comes even more apparent when you realize that 
you could print any number of asterisks without 
making the program longer—simply reset the 
maximum value for the counter by changing the 
8 in line 40 to 10, or 50, or 1000, or whatever 
you want. 

Incidentally, this loop can be made to repeat 
in a couple of different ways (only the third ex¬ 
ample works on the TI without Extended BASIC): 

50 GOTO 20 


40 IF X>7 THEN END 
50 GOTO 20 


40 IF X<>8 THEN 20 

Like any versatile language, BASIC usually 
has more than one way to say the same thing. 

In fact, BASIC includes two special 
keywords that let you construct loops in an even 
more compact fashion: 

10 FOR X=1 TO 8 
20 PRINT "*" 

Now we're getting somewhere. Even if you 
don't understand yet how this loop works, it 
simply looks more efficient—or, in programming 



jargon, more elegant. Besides that, it's the easiest 
way to make a loop. 

Looping With FOR-NEXT 

Constructing a loop by incrementing a counter (X 
= X + 1), checking the counter to see if it has 
reached a certain value (IF-THEN), and circling 
back for another pass (GOTO) is a useful 
programming technique, but it has some pitfalls. 
The most common mistake is to accidentally 
GOTO the wrong line number and reinitialize 
the counter variable during each pass: 

10X=0 

20 PRINT 

When this program runs, it never ends. After 
the first pass through the loop, X has been in¬ 
cremented to a value of 1, and then line 40 cir¬ 
cles back for another pass. Okay so far. But line 
40 circles back to line 10 instead of line 20 as in¬ 
tended. Line 10 sets X equal to 0 again, and the 
process repeats. X never reaches 8. The result is 
an endless or infinite loop —the computer obedi¬ 
ently keeps printing asterisks forever, or at least 
until you break out of the program or cut off the 

Sometimes, depending on the circumstances, 
you have to make a loop with counter variables 
and IF-THENs. But a better alternative is the 
FOR-NEXT statement. FOR-NEXT automatically 
increments the counter for you and always circles 
back to the right line. All you have to do is set 
up the FOR-NEXT statement correctly in the first 
place, and that requires only three easy steps: 

1. Mark the beginning of the loop by entering 
FOR X— 1 TO 8 (of course, you can define the 
number of times the loop will repeat by 
substituting any number you want for the 8). 

2. Enter the program lines for the repetitive task 
you want the computer to perform during each 
pass through the loop (such as PRINT in the 
example above). 

3. Mark the end of the loop by entering NEXT X. 

That's it. The FOR part of the statement 
takes care of incrementing the counter X during 
each pass. It also replaces the IF-THEN statement 
in the earlier example by performing the loop 
only the number of times you specify. And the 
NEXT part of the statement always circles back 
to the FOR. By using FOR-NEXT, potential mis¬ 
takes are avoided, less memory is consumed, and 
the program probably runs faster, too. 

There's much more to FOR-NEXT loops; this 
month we've just scratched the surface. Next 
month's column will reveal some additional tech¬ 
niques and cover some peculiarities of FOR- 
NEXT on different computers. © 







JB Lowest Price In The USA! 

atari-C omputer System Sale 

* Students * Word Processing • Home * Business 



LOOKATALL YOU GET FOR ONLY 


$449 


©Atari 800XL 64K Computer 
©Atari 1050 127K Disk Drive 
©Atari 1027 Letter Quality 20 CPS Printer 
Atari Writer Word Processer 
Atari BASIC Tutorial Manual 


INDIVIDUAL 
LIST PRICE SALE PRICE 

$299.00 SI 09“ 
399.00 189 00 

399.00 199“ 

79.95 39“ 

16.95 12” 


SAVE $100 

All SONLY 

* 44 »" 


$1193.90 $549.90 


MONITOR OPTIONS: List Sale Add *9.95for 

12" Hi Resolution Green or Amber Screen $199.00 99.00 Con 'i e f! i °, n C °y? s 

13" Hi Resolution Color $399,00 195.00 °nd siu tor urs 



Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge ' Technical Support 

COMPUTER DIRECT 

We Love Our Customers 
Box 1001, Barrington, III. 60010 

312/382-5050 to order 






















TELECOMPUTING TODAY 


Arlan R, Levitan 


Uploading And Downloading 

The fine art of saving and sending information 
over phone lines via modem is often a source of 
bewilderment to folks just starting out in tele¬ 
computing. The most frequently asked questions 
that appear in my electronic mailbox are: 

"How do you download files from bulletin 
board systems or commercial information 
services?" 

"How can I send copies of programs that I 
have written to other computers with a modem?" 

"How can I compose the electronic mail that 
I write to my friends ahead of time to avoid hav¬ 
ing to pay for typing my letters while online?" 

All of these messages typically end with the 
phrase, "I've tried every way I can think of to 
make this work. Help!" 

Saving information received via modem for 
later use ( downloading) and sending information 
to others ( uploading) is not that difficult. Success¬ 
ful file transfers don't require deep technical 
knowledge—just a basic understanding of some 
fairly simple concepts. 

What It Takes 

The ultimate success of your attempts at upload¬ 
ing and downloading depends on a number of 

1. A terminal program designed for your computer 
that has the proper capabilities. 

Terminal software that does not specifically 
include features for uploading and downloading 
stands about as much chance for success as David 
Stockman floating a personal loan from the Joint 
Chiefs of Staff. You wouldn't book a seat on a 
plane that doesn't have wings, would you? Don't 
expect terminal programs that weren't designed 
with file transfers in mind to do the job. We'U re¬ 
view the most useful features to look for later. 

2. Proper operation of the terminal software. 

This is up to you. The fact that your termi¬ 
nal software allows file transfers is no guarantee 
of success, just as owning a car is no guarantee 
that you'll qualify for a driver's license. In both 
cases, knowing how to properly operate the tech¬ 
nology in hand is the key. There's an old data 


processing saw that goes, "The difference be¬ 
tween a novice and an expert is having read the 
manual." Old as its teeth may be, that saw still 
cuts pretty true. Before getting started, think out 
the sequence of instructions that must be issued 
to your terminal program and to the remote 
system. 

3. Software running on the remote computer that is 
compatible with your computer and terminal software. 

It's not enough that your terminal program 
allows file transfers; the software at the opposite 
end of the line may not have every feature sup¬ 
ported by yours. This is where some people get 
hung up (pun unintended) through no fault of 
their own. If either program deviates slightly 
from the agreed-upon protocols, one of them 
may figuratively throw up its hands and scream 
"I quit!" We'll look at why this happens more 
frequently than it theoretically should (usually 
with different type computers and/or terminal 
programs on either end of the link). 

Avoiding Errors 

If every link in the telecomputing chain doesn't 
work perfectly, errors will result, but the tol¬ 
erance for error varies. Text files are usually less 
critical than program files. If, for example, the 
word COMPUTE! were changed to COMPOTE! 
by line noise or some other error, a person read¬ 
ing the text would probably notice the mistake 
and be able to infer how the word is supposed to 

This isn't true with program files. The file 
must be an exact duplicate of the original or it 
won't run—or perhaps worse, it might run and 
yield inaccurate results. You could inspect the 
file, but a machine language program looks like a 
bunch of binary garbage to the average person. 
It's practically impossible to spot an error by con¬ 
text alone. For this reason a method of error 
checking is essential to transmitting binary files 

Capturing Information 

The easiest type of downloading to implement in 
a terminal program is simple text capture. After 
you switch on this feature, all the information 
that appears on your system's screen is also 



You never know who you will meet 
or what will be said when you’re on 
American People/Link. 









transferred to another storage medium. The most 
flexible terminal programs allow incoming data 
to be saved in a disk file, a memory buffer (a re¬ 
served block of memory), or directly to a printer. 

Saving to disk is fairly quick and allows you 
to read, print, or even modify the information 
later. If data is saved in a memory buffer, the 
terminal program fences off a large portion of 
Random Access Memory (RAM) as a temporary 
storage area. Usually you can view this buffer 
and turn it on and off as you desire. 

Since your computer has a limited amount of 
RAM, most terminal programs warn you when 
the buffer is nearly full so you can instruct the 
remote system to pause while you transfer the 
buffer to disk. A memory buffer with this feature 
is nice to have if your computer's disk drive is 
not particularly quick. Otherwise, you'll be con¬ 
stantly waiting for your disk drive to keep up 
with the information you're receiving. (In fact, 
some computers cannot transfer incoming infor¬ 
mation directly to disk without losing pieces of 
data.) 

Dumping the information to a printer leaves 
you with a handy record, but it can burn up a lot 
of paper and also makes it kind of tough to pour 
all of those printed characters back into your 
computer. 



XON/XOFF Pacing 

You might be wondering how, as mentioned 
above, you can instruct a remote computer to 
pause while you transfer a memory buffer to 
disk. Most information services and bulletin 
board systems (BBSs) use a convention called 
flow control to act as a traffic cop during trans¬ 
mission. The most common flow control scheme 
uses the character produced by hitting CTRL-S 
on your keyboard as the signal to temporarily 
stop sending information. (If your computer lacks 
a CONTROL key, check your terminal program 
manual for a substitute. All terminal programs 
have some way of sending standard control 
codes.) CTRL-S is the transmission-off or XOFF 
signal. CTRL-Q is the transmission-on or XON 
signal. 

These key combinations let you stop and re¬ 
start the information that zips across your screen. 
Similarly, the software in the remote system and 
your computer can automatically use XON/XOFF 
to insure that incoming data is halted if either 
computer is busy handling some other chore for 
a few moments. 

XON/XOFF is generally an option you can 
set in most commercial terminal programs and 
should be turned on ordinarily. Since the 
XON/XOFF characters are not usually visible on 
your screen, most people are completely unaware 
of their use. 

Error-Checking Methods 

Soon after people began using microcomputers 
for telecommunications, it became apparent that 
a reliable system was needed for transferring bi¬ 
nary program files. 

Ward Christensen, a coauthor of the first 
microcomputer BBS, developed a public domain 
terminal program for CP/M systems called 
MODEM7. When MODEM7 users logged onto 
Christensen's BBS and asked to transfer a binary 
file, they instructed the BBS to run a utility pro¬ 
gram called XMODEM. 

The basic XMODEM ground rules laid down 
by Christensen back in 1976 are still used today 
by almost every BBS, regardless of which com¬ 
puter it's running on. The XMODEM protocol, as 
it's called, also is available for transferring files 
on the CompuServe and Delphi information 
services. 

In next month's column, we'll examine 
XMODEM in detail and show step by step how 
the uploading process works. We'll also cover 
some tricks for saving money when sending 
E-Mail messages. Until then, BCNU. 

Arlan R. Levitan 

The Source: TCT987 

CompuServe: 70675,463 

Delphi: ARLANL © 










Computers And Society 

David D. Thornburg, Associate Editor 


Visual Computing 

Part 2 


Last month we discussed the power of a highly 
visual computing environment, such as that pro¬ 
vided by the Macintosh. I argued that many peo¬ 
ple who are not primarily analytical in nature 
may balk at the use of purely text-based com¬ 
puter languages, but that these same people may 
benefit greatly from highly visual programming 
environments such as those provided in Pinball 
Construction Set, Lode Runner, Multiplan, etc. 

One argument against program construction 
sets is that many of them are very limited in 
their domain of applicability. You would have a 
hard time, for example, constructing a pinball 
game with Multiplan, or balancing a checkbook 
with Lode Runner. This limited domain of 
applicability means that a person with program¬ 
ming needs in many areas will have to master 
many types of construction sets. 

In fact, it is the limited domain of applicabil¬ 
ity that allows these construction sets to be so 
easy to learn. The visual vocabulary with which 
you communicate with the system is limited to 
"words" that are relevant to the task at hand. It 
is, however, appropriate to ask whether all visual 
programming environments must be restricted to 
a limited domain of applicability. 

Is it possible to create a general-purpose vi¬ 
sual programming language? There seems to be 
ample evidence that it is possible. One program 
that points strongly in this direction is Helix for 
the Macintosh (from Odesta). 


David Thornburg is a strong proponent of visual 
programming environments and has written 12 books, 
including The KoalaPad Book, published by Addison- 
Wesley, and 101 Ways to Use a Macintosh, published 
by Random House. Some material for this column has 
been excerpted from his forthcoming book Mindtools. 


An Electronic Abacus 

Helix is a database system built around a 
general-purpose visual programming language. 

To get some picture of Helix's power, we will ex¬ 
plore its use to create a document that checks for 
a taxpayer's ability to benefit from Schedule G of 
the IRS tax forms. 

With Helix, you create a database as a collec¬ 
tion of objects. These objects include fields 
representing different types of data to be pro¬ 
vided by the user, abaci containing the computa¬ 
tional tasks to be performed on the data, 
templates defining the forms for data entry, selec¬ 
tions through which forms can be entered and 
examined, indexes specifying the order of a 
search, and queries defining the search criteria. 

Of these, probably the most exciting object is the 
abacus. 

I draw special attention to the abacus be¬ 
cause it is the tool through which you program 
the computer, and because the manner in which 
you construct programs is purely visual. 

To illustrate Helix, we will start by creating a 
new database called Tax Forms. By selecting the 
field icon and carrying copies of it to the main 
window, we can define the various input fields 
we want in our report—name. Social Security 
number, etc. Each field can represent one type of 
information, either text, number, date, or a logi¬ 
cal flag (True/False, Yes/No, etc.). 

You have control over the format of all 
nontext data types. The income data we have 
chosen is needed to determine whether the tax¬ 
payer is eligible for the benefits of Schedule G. 

The BASIC Alternative 

The following BASIC program performs the same 
task as the Helix program we will create: 




10 REM BASIC PROGRAM FOR SCHEDULE G 
20 PRINT "ENTER NAME"; 

30 INPUT N$ 

40 PRINT "ENTER SOCIAL SECURITY NUMBER"; 

50 INPUT SS$ 

60 PRINT "ENTER 1981 INCOME"; 

70 INPUT Y1 

80 PRINT "ENTER 1982 INCOME"; 

90 INPUT Y2 

100 PRINT "ENTER 1983 INCOME"; 

110 INPUT Y3 

120 PRINT "ENTER 1984 INCOME"; 

130 INPUT Y4 
140 SUM = Y1 + Y2 + Y3 
150 SUM = SUM/3 
160 SUM = SUM* 1.4 
170 IF(Y4-SUM)>3000 THEN 200 
180 PRINT N$;"DOES NOT QUALIFY FOR 
INCOME AVERAGING" 

190 END 

200 PRINT N$;"DOES QUALIFY FOR INCOME 
AVERAGING" 

210 END 

In Helix, you define a special object called 
an abacus to contain the computational part of 
this program—except the program is created by 
building a flowchart, not by typing in many lines 
of instructions. This program is constructed from 
tiles that represent the math operators (plus, 
minus, times, etc.), text operators, logic operators, 
branching operators (IF-THEN-ELSE), and so on. 
Because Helix can use such a wide range of data 
types, it lets you construct very open-ended 
types of programs. Some of these tiles are visible 
in the figure—an abacus that corresponds to the 
Schedule G flowchart. 

The arrows show the flow of calculation. 

The unconnected arrow at the end of the screen 
shows that the result of this abacus (YES or NO) 
is to be passed to the outside world. Each region 
of a tile (the large boxes) can be filled with a 
field, an abacus, the result of another tile, or con¬ 
stant information of any appropriate form. You 
can control the type and format of the constant 
information as well as the format of the overall 



Creating The Form edge is limited to BASIC may have to spend up 

Once this abacus is created, the form can be to an hour getting used to the fact that a collec- 

built. This form contains both constant and vari- tion of abaci represents many independent pro- 
able information. The variable regions can be grams, all of which coexist in the system at the 

filled with input fields or abaci. same time. 

Once a form is created, it can be filled in. As But I would expect that people with no prior 
soon as any abacus in the form has enough data exposure to computer programming whatsoever 

to perform its task, it does so and prints the re- should be able to master Helix in a few hours, 

suit in the appropriate place. With the single exception of PILOT, I know of no 

How difficult is it to learn to use a tool like text-based language for which this statement can 
Helix? I learned the basics of this programming be made. 

environment in less than 30 minutes. Anyone Helix is one of the first construction sets that 

who already knows a procedural language like comes close to being a visual programming lan- 

Logo, LISP, or Forth should be able to master guage. Given the overwhelming popularity of 

Helix in that time. Programmers whose knowl- construction sets, it won't be the last. © 


















INSIGHT: Atari 


More About HELP! On HELP? 

Several of you were kind enough to write and 
point out (with only a few snickers) that I goofed 
in my February column's description of the 
HELP key. Specifically, I gave you the wrong 
value for SHIFT+HELP. Here is the corrected 
table. Remember, though, that you must POKE 
location 732 back to zero if you PEEK there and 
find that the HELP key has been pressed. 

Key(s) Pressed Value in 732 ($2DC) 

HELP alone 17 ($11) 

CONTROL+HELP 145 ($91) 

SHIFT+HELP 81 ($51) 


B Is For Bad BASIC 

I was inundated with letters from people who re¬ 
sponded to my request for help in that same Feb¬ 
ruary issue. I had asked if anyone knew how and 
why the Atari BASIC built into the XL machines 
caused the infamous keyboard lockup. As I 
stated then, I was under the impression that the 
oh-so-little (but oh-so-damaging) coding mistake 
which caused the problem with Atari cartridge 
BASIC had been fixed. 

Well, it turns out that I was both right and 
wrong. I was right about that particular bug be¬ 
ing fixed. I was right in believing that Atari had 
a version of BASIC which corrected the problem. 
What I had not been aware of was the number of 
600XLs and 800XLs that Atari has sold which 
contain an intermediate version of BASIC with 
even more severe problems. 

If we call the original Atari BASIC revision 
A, then the most current version being shipped 
and installed by Atari (in XE machines as well) is 
revision C. So what about revision B? In fact. 

Atari gave me an early release of rev B in car¬ 
tridge form. ("Rev" is the usual contraction of 
"revision" if you're into techie language.) How¬ 
ever, when I learned that it had significant prob¬ 
lems and that Atari was dropping it in favor of 
rev C, I promptly ignored and forgot about rev B. 

Unfortunately, Atari didn't do likewise. Atari 
(the old Atari, that is) ordered a few thousand 
(tens of thousands? hundreds of thousands?) 
ROMs using rev B, which they certainly weren't 
going to throw away, so kerplunk into all the 
800XL and 600XL computers they went. 

As I said, I had kind of ignored rev B be¬ 


cause I was under the mistaken impression that 
very few machines using it had been shipped. 
Boy, did my mail tell me I was wrong! So now, 
how can I help all of you out there who are 
stuck with rev B BASIC? Three ways: First, show 
you how to tell what revision of BASIC you 
really have. Second, tell you how to avoid the 
problem most of the time. Third, tell you how to 
fix the problem permanently. 

What Have I Got? 

I am indebted to Matt Ratcliff for showing me a 
location within Atari BASIC which tells you what 
version of BASIC you have. 

If you Then you have 

PRINT PEEK (43234) this revision 

and see this value: of Atari BASIC: 


96 B 

234 C 

Despite what you may have heard or read 
from other sources, there is no practical way to 
avoid some of the problems associated with rev 
B. Many Atari "experts" won't believe me, but 
that's not surprising. Even though we wrote— 
and, in 1983, COMPUTE! published —The Atari 
BASIC Source Book, with the complete source 
code of Atari BASIC rev A and a detailed 
explanation of the keyboard lockup bug, I saw a 
user group newsletter just three weeks ago in 
which someone claimed that hitting SYSTEM 
RESET cleared up the problem. Honest, there is 
no reasonable way to avoid the bug in rev A, 

However, there is a way to minimize the ef¬ 
fects of the worst bug in rev B: Don't use the 
SAVE or CSAVE commands. Instead, use LIST 
and ENTER. (Disk users simply substitute the 
words LIST and ENTER for SAVE and LOAD, 
respectively. Cassette users use LIST"C" and 
ENTER "C" in place of CSAVE and CLOAD.) 
Even this technique will not help you avoid the 
bug. It will just make it easier for you to recover 
when you get bitten. 

In a nutshell, the problem in rev B is that 
your program and/or your data can get hope¬ 
lessly scrambled. Unlike rev A, though, you may 
not notice the scrambling until some time after it 
first occurs, since the scrambling often does not 
cause a lockup. How can you tell if your data is 
scrambled? You can't, easily. How can you tell if 






your program is scrambled? Just LIST it on the 
screen or a printer. If it looks okay, it probably is 

So start by deciding how much time you are 
willing to throw away, if worst comes to worst. 
(For me, that's about 15 minutes. If I were using 
cassettes, I might make that 30 minutes.) Then, 
every time you have typed that much time's 
worth of new material into your program, LIST 
the progam on the screen or printer to be sure 
it's okay. If it is not okay, even if some lines just 
look funny or scrambled, turn off your power and 
reboot. Do not attempt to fix your program. The 
odds are you will only make the situation worse. 
Only after rebooting should you re-ENTER the 
last listing from your disk or cassette. 

If the screen or printer listing appears okay, 
you can go ahead and LIST the program to disk 
or cassette. This way you can have reasonable 
confidence in that version if you need to re- 
ENTER it later. 

Alternate Solutions 

Sidelight for all Atari cassette users: The tech¬ 
nique I just described is a good idea no matter 
what version of BASIC you are using. Remember 
that you can easily verify a LISTed tape by re- 
ENTERing it back over itself. Do not type NEW 
before using ENTER"C". If a tape has an error, 
the most you will wipe out using this trick is one 
line. If it has no errors, the ENTER will terminate 
normally. (Disk users may also use this verifica¬ 
tion trick, but it seems unnecessary if you always 
use write-with-verify mode on the disk. Atari 
DOS defaults to this mode.) 

You probably noticed that I said there was 
no easy way to tell if your data (strings, arrays, 
etc.) had been scrambled. As far as I can tell, 
though, any scrambling in these areas is fixed 
every time you use the RUN command. (If you 
want to feel super-safe, type NEW and re-ENTER 
ur last LISTed version.) And there appear to 
only two ways the bug can occur while a pro¬ 
gram is running: (1) If you ENTER an overlay in 
the middle of your program. (2) If you DIMen- 
sion a string or array when you are several levels 
deep in a GOSUB and/or FOR nest (several 
means 64 GOSUBs or 22 FORs or some 
combination of the two which uses about 256 
bytes of stack space). 

Maybe the best solution of all is to forget 
about rev B BASIC entirely and get a different 
BASIC for your computer. You could buy one of 
the enhanced BASICS available on disk or car¬ 
tridge from several independent companies. Or 
you could buy one of the new XE-series comput¬ 
ers, which have rev C BASIC built-in. Or you 
can order a rev C BASIC cartridge from Atari it¬ 


self. Perhaps to atone for the bugs in rev B, Atari 
is offering the rev C cartridges at a nominal cost. 
Send $15 (no extra shipping and handling 
charges) to: 

Atari Corp. 

Customer Relations 

390 Caribbean Drive 

Sunnyvale, CA 94088 

The cartridge works with all eight-bit Atari 
computers. (Remember that when you plug in a 
cartridge on an XL or XE, the built-in BASIC is 
disabled and control passes to the cartridge.) 

Bits And Pieces 

When I told you above that you need to LIST 
your program periodically, did you automatically 
start allocating two or three cassettes or a blank 
disk for each program? If you didn't, you might 
as well ignore my advice. Never use the same 
cassette or same filename on a disk to keep 
successive LISTings of SAVEd programs. If you 
have a good version of a program SAVEd as 
"D:MYPROG.SAV" and then, in the process of 
adding more lines to that program, you en¬ 
counter one of the nasty editing bugs, what hap¬ 
pens when you SAVE it again with that same 
filename? You just wiped out your last good 
copy. 

At the very least, keep the last two versions 
of every program, every word processing docu¬ 
ment, every data file, etc. (I always keep three 
copies and usually keep at least as many as a 
blank disk will hold.) Unless, of course, you 
value your own time at less than 25 cents an 

More than a few of you have written with 
questions about my enhanced DOS 2.0S (from 
COMPUTE!, August and September 1984) for the 
1050's dual density. First, I want to thank you 
for the nice words and shrug off the complaints. 
Then, I have the pleasure of telling you that 
Atari will soon be releasing DOS 2.5, which uses 
1024 sectors (out of a possible 1040) on a 1050 
drive in dual density mode. It is very, very 
compatible with DOS 2.0S. Do I have to tell you 
that it's completely incompatible with my earlier 
version? I don't? Good, then I won't mention 
who helped write it for Atari. 

The ink wasn't dry on the March issue of 
COMPUTE! when I started getting letters (and 
even two phone calls) asking me to please ex¬ 
plain how to read/write a sector directly from/to 
the disk. I said I would oblige if enough of you 
asked, so sector I/O, and a recap of Atari I/O in 
general, is a future topic. But first, next month's 
column will explain the bugs in rev C BASIC in 
more detail and even divulge how they 
happened. © 


THE WORLD INSIDE THE COMPUTER 


Redefining Computer Literacy 

Fred D'lgnazio, Associate Editor 


Last month's column ("The Home Computer Revolu¬ 
tion: Another False Start?") projected that the true 
home computer of the future would be a "digital 
utility center" that would act as a translator and a 
terminal, digitizing and uniting such technologies as 
computing, telecommunications, information storage, 
audio, and video. This month's installment examines 
the implications of these developments for 
educators, parents, and children. 


Simultaneously Disappearing 

Home computers are a long way from being dig¬ 
ital utility centers. But they are moving swiftly in 
that direction. For that reason, it is important for 
us to keep this in mind when we teach children 
the computer skills they will need when they 
grow up. By looking at what the computer might 
become, we can better define the skills that our 
children should acquire. 

This is a particularly important time to be 
looking ahead and examining the bundle of skills 
that are collectively defined as computer literacy. 
Personal computers have been around for almost 


Fred D'lgnazio is a computer enthusiast, the father of two 
children, and the author of several hooks on computers 
for young people. His books include Katie and the Com¬ 
puter (Creative Computing), Working Robots (Hayden), 
The Star Wars Question and Answer Book about 
Computers (Random House), and Computing Together: 
A Parents and Teachers Guide to Using Computers 
with Young Children (COMPUTE! Publications). 

Fred appears regularly as the “family computing" 
commentator on "The New Tech Times," a half-hour 
public TV program on consumer electronics that airs 
weekly on more than 240 stations across the country. 

Fred's column appears monthly in COMPUTE!. 


ten years, and the proponents of computer lit¬ 
eracy have had time to develop dramatically dif¬ 
ferent points of view. 

The oldest camp of computer literacy ad¬ 
vocates sticks staunchly to the view that to be¬ 
come computer literate you must learn how to 
program. Different groups espouse different 
programming languages, such as BASIC, Logo, 
Pascal, or even machine language. 

The next group of computer literacy ad¬ 
vocates claims that programming is a narrow 
discipline that only a few specialists should learn. 
Instead, we should be teaching our children how 
to use computer productivity tools such as word 
processors, database managers, and communica¬ 
tions programs. 

A third group of people feels that computer 
literacy is being oversold and is, in fact, a 
nonissue. They claim that computers are swiftly 
becoming user-friendly black boxes and are 
simultaneously disappearing inside other appli¬ 
ances and are becoming invisible (like electric 
motors). According to this group, soon we will 
no longer be dealing with computers. Instead we 
will be operating computerized telephones, word 
processors, and other computerized appliances. 
And as computers themselves disappear, so will 
computer literacy. With the new easy-to-use 
computerized appliances, computer literacy will 
be about as appropriate as telephone literacy, 
refrigerator literacy, or bathtub literacy. Even 
small children will discover how to use these 
appliances, just as they learn how to turn on the 
TV, open the refrigerator door, and learn how to 
ride a bicycle. 

The Brick-By-Brick Approach 

In light of the future potential and evolution of 
the home computer, I believe that all of the 





above avenues to computer literacy are limited, 
fragmented, and incomplete. Surely a brilliant 
teacher or parent can take any one of the above 
approaches and introduce their children to all the 
possibilities of computers, but what are the rest 
of us to do? 

In homes and schools today, most children 
are being introduced to computers by means of 
what my old friend Suzie Barnes calls the in¬ 
cremental approach. Every year the computer 
comes with new kinds of software that can do 
one or two new things, so children are taught 
that this is what computers can do. As computers 
can do more, we add that to the list of what we 
teach our children. "This is what a computer is," 
we tell them, "and this is what a computer can 
do." 

For example, only a few years ago comput¬ 
ers could do nothing, so simple hands-on experi¬ 
ence was enough. Then computers came with 
programming languages, so that's what we 
taught our children. Now they come with 
productivity tools, so we teach them word 
processing and databases. Maybe next year they 
will all come with modems and communications 
software, so we'll teach that and call it computer 
literacy. And the year after that? 

There is nothing wrong with this approach 
per se, since it does provide children with a 
hands-on familiarity with computers. But, on its 
own, it gives children an incredibly narrow, shal¬ 
low, and passive image of how they can interact 
with computers. And, even more important, how 
they should view themselves—and their own 
minds—vis-S-vis computers. 

We are teaching computers the same way we 
would build a house if we had no concept of the 
whole structure, and we built the house simply 
by placing one brick on top of another brick, and 
standing back every now and then and saying, 
"Now this looks interesting." We are defining 
the ultimate structure by the way it looks in its 
present, incomplete, and unrealized state. And 
we are focusing on the primitive materials and 
completely ignoring the architecture. 

What's more, the architecture is not merely a 
new technology such as the digital utility center. 
Rather, it is our relationship to the technology. It 
is the way we use the technology, think about 
the technology, and react to the technology. 

Most important, it is the way the technology 
teaches us to think about ourselves—especially 

Toward A New Definition Of 
Computer Literacy 

In earlier articles in COMPUTE! I have written 
about new approaches to teaching our children 


about computers. (See "Beyond Computer Lit¬ 
eracy," COMPUTE!, September 1983; "How to Get 
Intimate with Your Computer," COMPUTE!, 
November 1983; and "Build a Computer in Your 
Mind," COMPUTE!, September 1984.) 

I am worried that if most children's meager 
exposure to computers is limited to the in¬ 
cremental approach, they will grow up seeing 
computers only as automated tellers, digital 
watches, and point-of-sale terminals. Their image 
of computers will be so constrained and fettered 
that they will not see beyond these mundane, 
trivial uses of computers. 

In most schools, students are learning that 
computers are programming engines and infor¬ 
mation processors. Programming, for example, 
even Logo programming, is taught in most class¬ 
rooms as a mechanical skill, like mechanical 
drawing, carpentry, or automobile repair. 
Productivity programs are seen as the means to 
move data around—history data, biology data, 
economics data. 

Programming and data processing are as¬ 
pects of computers, but they are not the most 
powerful or central parts of computers. And they 
are not the most important computer skills our 
children can learn. 

Experts are completely agreed on at least 
one point: that in the future our children will be 
using computers to work, to play, and so on. So 
the question is not whether our children will use 
computers but how well they use them. If our 
children use computers only to type text, perform 
tedious calculations, and prepare reports from 
databases, then they will be losing the chance for 
computers to make any significant contribution 
to their lives. The truth is, we don't need 
computers to do any of these things. We can do 
all of them already. 


Why We Need Computers 

Similarly, if computers are limited to automated 
drillmasters and electronic workbooks, their im¬ 
pact on young people will be trivial. We don't 
need computers to teach us facts, figures, and 
new subjects. We already have other resources, 
notably parents, teachers, movies, filmstrips, 
videotapes, books, audio tapes, and so on that do 
this rather well. 

We don't need computers to teach us what 
to think about—that is being done already. In¬ 
stead, we need them to teach us how to think 
better. And also how to learn better, and how to 
communicate better. And how to imagine better. 
And how to build a coherent, well-articulated 
code of ethics that helps us make sense of every¬ 
thing we learn, think, communicate, and 
imagine. 


This is not that hard to do. All it takes is to 
use these "back to basics" goals as a yardstick 
when we teach computers to our children. This 
means, for example, that teaching programming 
is not enough. Instead we need to teach 
programming in a manner that will help children 
think, learn, communicate, and imagine better. 
And we can't teach productivity tools just for 
their own sake. We must gauge their utility by 
how well they help improve children's thinking, 
learning, communication, and creativity skills. 

Our ultimate goal isn't computer literacy. It 
is to help our children cope with the world of the 
future by using computers as one of the re¬ 
sources at their disposal. We can help our chil¬ 
dren be more prepared for that world by 
stretching and broadening their image of the 
ways computers can be used and by encouraging 
them not to become too dependent on 
computers. 

All of this discussion hinges on how we 
view computers. Are they separate minds that 
will one day do much of our thinking work for 
us? Are they pipelines to giant libraries of infor¬ 
mation that can provide us with a flood of new 
information? Are they mind enhancers and 
adjuncts to our brains? Or are they reservoirs of 
concepts, ideas, and thinking skills that we can 
learn, borrow from, and use to help us think bet- 

For my own children, I prefer the final im¬ 
age. I don't want my children to see the com¬ 
puter as an office where they go to get work 
done, or a filing cabinet to retrieve information, 
or an annex to their brain that they have to plug 
into before they do any thinking. Instead I want 
them to see computers as a mental gymnasium 
that they frequently visit to strengthen their 
mental muscles. And they not only carry the 
beneficial effect from using the exercise with 
them all day long, but they can build their own 
gymnasium inside their head, so they can ex¬ 
ercise their minds even when they are nowhere 
near a computer. I call these mental gymnastics 
"neoprogramming." And I believe they are the 
surest route to long-term computer literacy. 

What Do You Think? 

Is the digital utility center the revolution in home 
computing that we have been waiting for? Is 
neoprogramming the path to computer literacy? 
Write and tell me what you think. 

Especially write if you disagree with me, or 
if you have experiences or examples you'd like to 
share. Here's my address: 

Fred D'lgnazio 

c/o COMPUTE! 

P.O. Box 5406 

Greensboro, NC 27403 
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PROGRAMMING THE Tl 


Cflegena 


Japanese Characters 


I just returned from an interesting trip to Japan. I 
met several TI-99/4 users and spoke to a Com¬ 
modore user group at Misawa Air Force Base. I 
ate all kinds of food and slept on the floor, 
experiencing real Japanese life that most tourists 
wouldn't see. I closed my eyes during the drives 
down narrow streets, but had fun shopping in 
the crowded stores. There were dozens of com¬ 
puter magazines—much like our magazine racks. 
I bought several that had interesting program 
listings to type in. The programming is in BASIC, 
so I can understand it, but I cannot understand 
the Japanese articles which tell what the pro¬ 
grams do. 

I was able to spend only a couple of hours 
in the Akihabara district of Tokyo seeing all the 
electronics shops. I would have enjoyed a longer 
time there, but then I would have just spent 
more money. Some people collect dolls or other 
trinkets, but it seems I collect computers. I 
bought an MSX computer that looks like lots of 
fun. (See "MSX Is Coming," Parts 1 and 2, 
COMPUTE!, December 1984 and January 1985.) I 
decided on a 64K Hitachi MB-H2 because it has 
a built-in cassette recorder and two cartridge 
slots (one is reserved for future disk drive expan¬ 
sion). It has one built-in music program that 
turns the keyboard into an organ. Another built- 
in program is like the Macintosh's MacPaint. 

MSX BASIC is Microsoft BASIC with 
extended graphics commands such as LINE, CIR¬ 
CLE, and PAINT. The music commands are simi¬ 
lar to those in TI BASIC because the computer 
has the same sound chip found in the TI. MSX 
computers also use the TI video chip that allows 
32 sprites. A graphics key lets you change the 
keyboard to graphics characters (similar to those 
on Commodore computers) plus some Japanese 
Kanji characters. Another key sets the keyboard 


to Hiragana characters (like our cursive writing), 
and a SHIFT adds the Katakana characters (com¬ 
parable to our printing). 

Reprogramming The Keyboard 

This brings us to the following program. I've had 
several inquiries about how to print Japanese or 
Chinese characters on the TI, or how to change 
our QWERTY keyboard to a Dvorak keyboard. 
This program allows the keys to print the Japa¬ 
nese Katakana characters. You would use a simi¬ 
lar technique for any other symbols you choose. 

Reprogramming the keyboard requires two 
steps: You need to define the appropriate sym¬ 
bols, then print them on the screen when the 
corresponding key is pressed. I decided to use 
CTRL as the key to switch characters because I 
wanted to keep the English alphabet intact. 

To find out what character code is returned 
for each keypress, you can refer to a chart in the 
appendix of the User's Reference Manual that 
came with the TI, or you can run a short pro¬ 
gram. As a key is pressed, the character code is 
printed on the screen. Notice that if you hold 
down CTRL while pressing a key, the computer 
returns a different number than it returns if the 
key is pressed by itself. 

110 CALL KEY(0,K,S) 

120 IF S<1 THEN 110 
130 PRINT K 
140 GOTO 110 
150 END 

You'll see that CTRL in combination with 
the number keys yields values greater than 156. 
For our special definitions, we are limited to 
numbers up to 156. Therefore, use SHIFT instead 
of CTRL for the top row. This means the sym¬ 
bols will be redefined. 





Phonetic Japanese 

Each Japanese Katakana symbol represents a syl¬ 
lable. The following chart places the characters in 
the same order as on the MSX computer key¬ 
board, with a few exceptions on the right side of 
the keyboard: 


SHIFT 1 2 3 4 5 
CTRL Q W E R T 
CTRL A S D F G 
CTRL Z X C V B 
SHIFT 6 7 8 9 0 
CTRL Y U I O P 
CTRL H J K L ; 
CTRL N M , . 


ka ki ku ke ko 

sa shi su se so 

ta chi tsu te to 

ha hi fu he ho 



When you run the program, instructions ap¬ 
pear and then you can press a key. The Japanese 
Katakana symbol will appear along with the 
romaji or romanized syllable. You can use the 
program to practice "writing" Japanese or to 
learn how to read the symbols. You may want to 
use these character definitions and placements to 
expand to a Japanese language program which 
uses words and phrases. 

Once you're familiar with this programming 
technique, you can change the character defi¬ 
nitions to symbols for a different Asian language. 
Or you can try printing a code, such as Braille. 

Or you can convert your TI keyboard into a key¬ 
board of graphic shapes. 

Program Explanation 

S$ is the array to hold the syllables. To make 
things easy I just used the character number as 
the element number in S$. The characters from 
128 to 156, however, subtract 128 for the ele¬ 
ment number. The highest symbol character 
number is 94, so the DIM statement reserves 94 
for the array size. In a larger program you could 
be more efficient by numbering the elements dif¬ 
ferently, and you would need only about 50 
elements. 

Lines 150-350 define the characters for the 
symbols on the top row of the keyboard (SHIFT 
and the numbers) with the corresponding syl¬ 
lable sounds. 

Lines 370-400 define the characters for the 
main section of the keyboard (CTRL and the let¬ 
ters), using the DATA statements in lines 
420-630. The FOR-NEXT loop goes from charac¬ 
ter number 128 to 156 and READs first a charac¬ 
ter definition, then the syllable. Be careful typing 
the DATA lines. Don't use any extra commas, 
and don't put a comma at the end of a line. Each 
DATA statement except the last has three sets of 
character definitions with syllables. 

Lines 540-650 define characters and sylla¬ 
bles for the rest of the keyboard. Lines 660-710 


print brief instructions. Lines 720-780 detect 
which key is pressed and accept only valid keys. 
The IF-THEN statements make sure the keypress 
is within certain ranges to print a symbol and a 
corresponding syllable. Line 790 prints the Japa¬ 
nese character. Lines 800-840 print the 
corresponding syllable, then return to the CALL 
KEY statement for the next keypress. 

If you prefer to save typing effort, you can 
obtain a copy of this program by sending a blank 
cassette or disk, a stamped, self-addressed mailer, 
and $3 to: 

C. Regena 
P.O. Box 1502 
Cedar City, UT 84720 


Please specify the title of the program ("Japanese 
Katakana Characters") and that you need the TI 
version. 


Japanese Katakana Characters 

100 REM KATAKANA 
120 CALL CLEAR 

130 PRINT "CONVERTING THE TI KEYBOA 
140 PRINT :"TO JAPANESE CHARACTERS" 


S*<32>=“ * 



FE02121C1010102") 
0404081868080808" 





0808FE1828284808" 

00087E080810102”) 
00003800007E") 
007E020428102C02" 

107E040810142A49" 


04040808.SA,606030282420202,TO 
DATA 005454040408102,TSU,007E04 
0810182442,SU,407C44040408081,K 








IBM Personal Computing 


Titling Your Vacation 

Most of us vacation at comfortable places like the 
beach or the mountains, but my neighbors Don 
and Judy Getz prefer the extraordinarily un¬ 
comfortable. One year they spent a month at the 
Khyber Pass in northern Pakistan; last year they 
took a boat-bus-train trip up the Amazon and 
through rural Brazil, Bolivia, and Peru. Just 21 
fun-filled days, they say, sleeping on hard beds, 
drinking bottled water, and coping with South 
American railway schedules. 

When you go to Cochabamba and 
Cotabambas, you've got to take slides and mov¬ 
ies (documentary evidence) to show the folks 


back home what a grand time you've had. And 
once you've returned, it's useful to title the slides 
so that six months from now, you can tell Co¬ 
chabamba from Cotabambas. That's why Don 
called and wanted to know if I had a computer 
program that would produce professional-looking 
titles he could photograph directly from the com¬ 
puter screen. I thought I had several programs 
that would do just that. 


The Missing Mouse 

The first program that came to mind was 
ColorPaint for the PCjr. You've probably seen the 






results of this program in the advertisements for 
the Junior. Remember the pair of blue and white 
butterfly fishes swimming in a video aquarium 
around a red treasure chest filled with gold dou¬ 
bloons? ColorPaint produces stunning color 
graphics. 

Unfortunately, ColorPaint requires a mouse 
controller, and I don't have a mouse yet, so we 
couldn't use my new ColorPaint to make titles. 

The next program I pulled off the shelf was 
PC Paintbrush. Although PC Paintbrush, like 
ColorPaint, is really meant for making drawings, 
it too has a text feature. According to the man¬ 
ual, there are six fonts (type styles): Roman, Sans 
Serif, Greek, Script, Old English, and Computer. 
The fonts can be displayed in a variety of colors, 
sizes, and manners. For example, the Roman font 
can be displayed in red 30-point bold italic. If 
that isn't exactly what you had in mind, how 
about lightly outlined blue letters (blue-Roman- 
light-outline on the menu)? The combinations are 
almost endless. 

PC Paintbrush runs on the PC and the PCjr 
and uses either a mouse or a joystick. Since I do 
have a joystick on the PCjr, PC Paintbrush 
seemed just the thing. 

But no. PC Paintbrush needs 192K of mem¬ 
ory and my PCjr has only 128K; my PC has 
320K, but no joystick. I briefly considered plug¬ 
ging the PCjr joystick into the PC, but that won't, 
work because my PC doesn't have a game 
controller board. (And even if it did, IBM made 
the joystick plugs incompatible.) 

Labeling A Lost City 

Next I tried DR Draw by Digital Research. Luck¬ 
ily, DR Draw requires neither a mouse nor a joy¬ 
stick; you can use a mouse if you have it, but the 
program will also run on a mouseless PC. It 
won't run on a PCjr, but there is a PCjr version 
called Jr Draw. 

DR Draw employs menus throughout, and 
best of all, it is written so well that you don't 
have to read the manual to use it. That's my 
kind of program. The first menu that popped up 
said: 

CRE REC EDIT SAVE DIR OUTP 
EXIT 

We pressed keys until discovering that the 
TAB key highlights different selections, and that 
the space bar actually picks a selection. Since we 
wanted to create a new screen, we picked CRE. 
The next menu was equally descriptive: 

ADD CHNG SEL MOVE COPY UNDL DEL 

We highlighted ADD and pressed the space 
bar. That brought forth: 

TEXT POLY CIRC ARC LINE 
MRKR BAR 


Of course, text is what we wanted for titles. 
We entered Machu Picchu for the first title and 
positioned it on the screen, but the font wasn't 
anything spectacular. It really didn't do justice to 
this lost fortress-city of the Incas. 

After exploring the menus, we discovered 
that CHNG (yep, CHANGE) leads to submenus 
to change the style, view, scale, layout, and color 
of text. By manipulating the location and scale, 
we were able to get the title sized just right. With 
a few presses of the Tab key and space bar, Machu 
Picchu took on a professional look. 

Not Enough Colors 

A few titles later, we experimented with adding 
some graphic elements to the picture. First a big 
yellow sun, then a few squiggly red lines for 
seagulls. Nothing elaborate. By combining stock 
geometric shapes, we tried adding rippling waves 
and fluffy clouds. However, four circles do not a 
cloud make. Not only were the results less than 
realistic, but the process was slow on a mouseless 
computer. 

Still, in all we made a dozen title screens 
and saved them on disk to be recalled and 
photographed later. 

Unfortunately, there's a serious hardware 
limitation when using a graphics program on the 
IBM PC. The standard IBM color/graphics 
adapter supports a maximum of three colors in 
graphics mode, so our title slides were limited to 
red, green, and' yellow. (For owners of more ad¬ 
vanced hardware, DR Draw has software and 
instructions to install non-IBM graphics adapters, 
printers, and plotters.) The PCjr has a more 
sophisticated built-in color/graphics adapter that 
displays a rainbow of 16 colors. 

I have one other graphics program on my 
shelf: DR Graph. It's similar to DR Draw and is 
even easier to use for making all kinds of graphs 
and charts. Without reading the manual, you can 
draw pie charts, exploded pie charts, and bar 
graphs just by filling in blanks on the screen. It 
doesn't have any freehand sketching or picture¬ 
making capabilities, but there is a quick and sim¬ 
ple way to format several different graphs on one 

Sometimes I wonder what these programs 
could do if I did read the manuals. 

PC Paintbrush 
IMSI 

1299 Fourth Street 
San Rafael, CA 94901 
$139 

DR Draw and DR Graph 
Digital Research, Inc. 

60 Garden Court 
Monterey, CA 93942 

$295 each C 


ScriptSave 

Automatic Disk Saves 
For Commodore 64 SpeedScript 3.0 

J, Blake Lambert, Assistant Editor 


Have you ever watched your computer suddenly 
blink off due to an unexpected power failure, and 
then realized that you haven't saved your text for 
an hour or more? All that work down the drain. But 
with "ScriptSave" these accidents won’t be quite so 
disastrous. The machine language program is de¬ 
signed to work with a Commodore 64, a disk drive, 
and the SpeedScript 3.0 word processor 
(compute!, March 1985). 


While you are working with a computer, you're 
tethered to a lifeline. That lifeline is the comput¬ 
er's power cord. If the lifeline is disconnected or 
interrupted for even a brief moment, your com¬ 
puter suffers an attack of amnesia. Random Ac¬ 
cess Memory (RAM) chips need a constant flow 
of electricity to maintain their information—the 
information you put into the computer. Usually a 
power failure does not damage the computer, but 
it does obliterate the program or text you were 
working on. 

Luckily, most people live in areas with reli¬ 
able power sources. However, electrical service in 
some locales is subject to frequent interruptions. 
And sometimes your wayward foot, a passer-by, 
a small child, or even a pet can accidentally 
knock a power cord loose. A split-second is all it 
takes for the computer to forget. 

Unfortunately, the writer is often forgetful, 
too. To protect yourself against power interrup¬ 
tions, you should periodically save your work on 
disk. But when you're working intensely, it's 
easy to forget this important duty. If the power 
does fail, you can generally remember where you 
left off, but it's often impossible to remember 
how you got there. Even if you frequently re¬ 
write your documents, losing any of the inter¬ 
mediate versions interferes with the creative 
process. 


An Extra Rope 

“ScriptSave" is the solution. ScriptSave is a short 
(less than 256-byte) utility that ties into the Com¬ 
modore 64 version of SpeedScript 3.0. Every ten 
minutes, it waits for you to finish the paragraph 
you're working on, and then automatically saves 
your text (except for the final return character) on 
disk with a special filename. That way, if a 
power failure unexpectedly strikes, you can later 
recover all but the last few minutes of your work. 

ScriptSave is a BASIC loader and boot pro¬ 
gram: It loads and executes both the machine lan¬ 
guage automatic-save routine and SpeedScript 3.0. 
Before running ScriptSave, save it to disk; since 
SpeedScript loads into the same area of memory 
as the ScriptSave loader, the loader is erased 
each time it is run. Make sure both programs are 
on the same disk, and change the filename in 
line 30 of ScriptSave (listed below as "SS3") to 
the filename for SpeedScript 3.0 as stored on your 
disk. Generally, it is best to start with a blank 
disk and place ScriptSave on the disk first. This 
way, you can use LOAD"*“,8: followed by 
SHIFT-RUN/STOP to boot up for a writing 

Once you load and run ScriptSave, this 
prompt should appear: 

Type in a legal Commodore filename, but 
limit it to 14 characters or less. Press RETURN. 
ScriptSave automatically loads and runs 
SpeedScript 3.0. Now you can start writing and 
stop worrying about periodic saves. 

When ScriptSave stores your work, it pre¬ 
cedes the filename you specified with a two-digit 
version number. For example, if you choose the 
filename ARTICLE, the first version will be called 
01 ARTICLE, the second version 02ARTICLE, and 



















Dynamic Function Keys 
For VIC & 64 

Albert Chu 


Now you can put those do-nothing special function 
keys on your computer to work. The accompanying 
programs provide several handy functions for BASIC 
programmers—available at the touch of a key. 


Not too long ago, special programming aids that 
added new keyboard features to your computer 
had to preempt certain seldom-used keys, or else 
require you to press an awkward combination of 
keys. A conflict arose when you wanted to use 
the key for its original purpose. What then? 

Fortunately, most of today's computers come 
with all-purpose programmable function keys. 

On some computers (such as the Commodore 
Plus/4, 16, and IBM PC/PCjr), these special 
function keys are preprogrammed to perform 
various tasks. But on other computers (such as 
the Commodore 64 and VIC-20), the function 
keys do nothing. It's up to you to program them. 

The fl-f8 keys on the 64 and VIC are quite 
easy to program in BASIC. It's simply a matter of 
detecting the keypress with an IF-THEN state¬ 
ment and passing control to the appropriate sub¬ 
routine. However, if the functions you want to 
assign to the keys are programming aids, the 
BASIC program that reads the keys will interfere 
with the BASIC program you're working on. 
What's needed is a machine language program 
that runs transparently, in the "background." 

That's exactly what you get with "Dynamic 
Function Keys." It reprograms all eight functions 
of the four keys on the 64 and VIC. With a single 
keypress, you can instantly change the screen 
colors, freeze a listing, clear a portion of the 
screen, and much more. And the machine lan¬ 
guage program runs invisibly in the background, 
leaving your BASIC program intact. 

Eight Programming Aids 

Here's a list of features provided by Dynamic 
Function Keys: 

fl changes the screen colors for a more read¬ 
able display—cyan characters on a black 
background. 

f2 changes the screen colors to black on 
white for the VIC, and black on light gray for the 


64. This combination is especially readable when 
using the Supermon machine language monitor. 

f3 enables automatic-repeat for all the keys, 
just like the cursor keys. Simultaneously press f3 
and the key you want to repeat, then release f3 
while holding down the other key. (On the 64, 
you don't have to release f3 to keep the key 
repeating.) 

f4 exits the infamous Commodore "quote 
mode." When editing the text between quotes in 
a PRINT statement, the cursor can stop acting 
normally—cursor movements are stored within 
the string as reverse characters, instead of being 
interpreted literally. Usually you must hit RE¬ 
TURN or SHIFT-RETURN to escape from quote 
mode, then move the cursor back up to the line 
and begin editing again. Now you can simply 
press f4 to escape from quote mode. 

f5 is a general-purpose pause key. It tem¬ 
porarily freezes almost all visible activities of the 
computer. By pressing f5, you can temporarily 
stop a listing from scrolling, then start it again. 
(Sometimes this causes a line to be listed twice 
on the screen; this can be safely ignored.) Or you 
can halt a running BASIC program. To unfreeze 
the computer, press the Commodore key at the 
bottom-left comer of the keyboard. 

f6 tabs the cursor to a predetermined tab 
stop. On the 64, tabs are ten spaces apart; on the 
VIC, f6 tabs the cursor to the right screen 
margin. 

f7 clears the screen from the top line to the 
cursor position. 

f8 clears the screen from the cursor position 
to the bottom line. 

Hints For Use 

Be sure to type in the right listing for your com¬ 
puter; the programs are very similar but not 
identical. If you have a VIC with 8K or more 
memory expansion, substitute the modifications 
in Program 3 for lines 220 and 300 in Program 2. 

As always, save the program on disk or tape 
before running it for the first time. The program 
is a BASIC loader which POKEs the machine 
language into memory. After it runs, type NEW 
to erase the BASIC portion. Then type SYS 750 
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to activate the machine language portion. 

Before running a BASIC program of your 
own—especially a program that defines the func¬ 
tion keys for its own purposes—you should dis¬ 
able Dynamic Function Keys by pressing 
RUN/STOP-RESTORE. Otherwise, the programs 
may interfere with each other, or you could 
blank out a section of the screen by accidentally 
hitting f7 or f8. Of course, if you want to freeze 
program execution with f5, you'll have to keep 
Dynamic Function Keys active. 

To reenable Dynamic Function Keys, enter 
SYS 750. 

I recommend that you disable the utility 
before executing any input/output operations, 
such as saving or loading a program. 

Programmer’s Notes 

Dynamic Function Keys is an interrupt-driven 
routine that resides at the top of memory. Al¬ 
though you activate it with SYS 750, that address 
contains only an instruction to jump to the sec¬ 
tion of code that links the program to the IRQ. 
Dynamic Function Keys works by altering an 
interrupt vector which points to routines in Read 
Only Memory (ROM) for checking the RUN/ 
STOP key, updating the clock, and performing 
other chores. The program alters this vector to 
point to its own routines instead. 

The values in the A, X, and Y registers are 
stored on the 6502/6510 stack whenever the 
computer calls the new interrupt routine every 
1/60 second. It is essential to save the contents 
of these registers so that everything can be re¬ 
stored when returning from the interrupt. 

During each interrupt, the program checks to 
see if a function key has been pressed. If none 
was, the program restores the registers and 
continues with the normal IRQ routine. 

If a key was pressed, the program checks to 
see if the screen editor is in quote mode. If so, it 
continues with the normal interrupt, unless f4 
(the quote mode exit key) was pressed. This lets 
you imbed function key codes in a string as usual 
without the new functions getting in the way. If 
you want to use f4 in a BASIC program, refer to 
it with CHR$(138). 

After it detects that a function key was 
pressed, the program checks the SF1IFT key (to 
distinguish between fl and f2, for example). 

Then it executes the appropriate function. 

Interpreting The Keys 

If you pressed fl or f2 (to change screen colors). 
Dynamic Function Keys simply places the color 
codes into the screen color registers. 

When f3 is pressed, the program sets the key 
repeat flag at memory location 650 (decimal) to 
128 until the key is released. Then it stores a 0 to 


turn off the automatic repeat. 

The f4 (exit quote mode) key triggers the 
program to test for quote mode. The escape op¬ 
tion is bypassed if the screen editor is not in 
quote mode. Otherwise, the program stores zeroes 
in three memory locations: 212 (the quote mode 
flag), 216 (the number of inserts left), and 199 
(the reverse-character flag). Next, it erases the 
characters left by the f4 key and moves the 
cursor backward one space to cover up any signs 
the f4 key left behind. 

The f5 (pause) key does not actually stop the 
computer, of course. Instead, the computer 
repeatedly scans the keyboard until the Com¬ 
modore key is pressed. Only then will the ma¬ 
chine exit the loop and continue with the 
interrupt. Since the keyboard buffer remains ac¬ 
tive during this looping, any other keys you 
press while the computer is frozen will be exe¬ 
cuted after it "thaws." If you press f5 when no 
program is running, the cursor will disappear un¬ 
til you hit the Commodore key. 

When you push f6 (tab), the program deter¬ 
mines the cursor position by calling a Kernal rou¬ 
tine, and then moves the cursor by calling 
another Kernal routine. 

To clear a portion of the screen when you 
press f7 or f8, the program first finds the cursor 
position. Locations 209 and 210 contain the low 
and high bytes of the memory address corre¬ 
sponding to the cursor's row, and location 211 
indicates the cursor position in that row. Then 
the program fills screen memory with spaces 
either above or below the cursor position. 

Program 1 : Dynamic Function Keys For 
Commodore 64 

Please refer to "COMPUTE!'s Guide to Typing In 
Programs" before entering this listing. 

0 REM{6 SPACES)-64 VERSION-:rem 178 

100 S=(PEEK(56)-2)*256+176:FORI=STOS+333: 

READA:CK=CK+A:POKEI,A r NEXT :rem 36 
110 POKE56,(S-2)/256:POKE55,(S-2)-INT((S- 
2)/256)*256 :rem 40 

115 IFCK<>44952THENPRINT”ERROR IN DATA":S 
TOP : rem 241 

120 POKE750,76iPOKE751,S-INT(S/256)*256iP 
OKE752,S/256 :rem 29 

130 F=S+13:POKES+2,F-INT(F/2 56)* 2 56:POKES 
+7.F/256 :rem 34 

140 PRINT"(CLR)(DOWN)(RIGHT){RVSl DYNAMIC 
FUNCTION KEYS (DOWN) :rem 207 

150 PRINT" <SYS 750> TO ACTIVATE :rem 78 


,21,3,88^96,72,138,72,152* Irem’190 
170 DATA 72,166,197,56,224,3,144,6,224,7, 






























IBM Disk & 

Michael A. Covington 


Did you erase a file by accident? Maybe you can 
resurrect it with "IBM Disk Rx." This interesting 
utility also lets you explore how information is 
stored on your disks. It runs on any IBM PC with at 
least 128K RAM and a disk drive, or Enhanced 
Model PCjr with Cartridge BASIC. For DOS 2.0 or 
2 . 1 . 


If you're anything like me, about once a month 
the dreaded misfortune befalls you: You find 
you've erased your only copy of an important 
program or document. Perhaps you thought you 
had a second copy when you didn't, or perhaps 
it was just a silly mistake. Maybe you typed the 
wrong filename because you were thinking about 
two files at once. 

Fortunately, deleted files can often be recov¬ 
ered. When you delete a file from an IBM PC or 
PCjr disk, the data isn't really erased. Instead, 
the space on the disk that the file occupied is 
marked as free space for future use. The contents 
of the file aren't overwritten until the space is 
needed for something else. So if you've acci¬ 
dentally deleted a file—and you haven't yet writ¬ 
ten anything else onto the disk—there's at least a 
chance you can get the file back. "IBM Disk Rx" 
lets you search through a disk to locate your 
data, reconstruct the file in a memory buffer, and 
then save a copy on a new disk. 

How To Recover A File 

In brief, here are simple instructions for using 
IBM Disk Rx: 

1. Make sure to write nothing else on the 
disk containing the data you want to recover. 

Any new files or data would probably overwrite 
the deleted file. Immediately after the accident, 
remove the disk from the computer and set it 

2. Call up IBM Disk Rx and start it running. 
When it's ready, insert the disk with the deleted 
file into the drive. By following the Disk Rx 
screen instructions, you can display sectors of the 
disk on the screen, one at a time. 


3. Step through the disk, sector by sector, 
hunting for pieces of your lost file. Press N (for 
Next unallocated sector) as many times as nec¬ 
essary until you come to the first sector of your 
file. Then press the A key to add that sector to 
the Disk Rx memory buffer. Then press N again 
to find the next sector, and so forth. Nine times 
out of ten, you can work your way through the 
whole file using just the N and A keys; you'll 
know you're done when you reach a sector that 
isn't part of the file. 

4. After you've put together all of your file 
in memory (the Disk Rx buffer holds up to 48K), 
press Q to quit. Disk Rx asks you to insert an¬ 
other disk and type a filename. Then it saves a 
copy of the rebuilt file. 

But sometimes it's not this simple. It's not 
always easy to recognize pieces of your deleted 
file or to determine their proper order. Some skill 
is involved; IBM Disk Rx can't work miracles by 
itself. As we'll explain in a moment, if you acci¬ 
dentally delete a file from a heavily used disk, 
the sectors you need to retrieve may be scattered 
all over the disk and are difficult to reorganize. 
Occasionally it may be easier to recreate a lost 
file than to reconstruct it. That's a choice you'll 
have to make after examining a problem disk 
with Disk Rx. 

Searching For Sectors 

To use Disk Rx effectively, you must learn to rec¬ 
ognize fragments of your deleted file when you 
see them. As you view the contents of each sec¬ 
tor on the screen, keep in mind that Disk Rx has 
to translate some characters to make them 
displayable. For example. Disk Rx does not skip 
to a new line when it encounters a carriage re¬ 
turn character in a sector. If it did, an entire sec¬ 
tor might not fit on the screen. Instead, control 
characters such as carriage returns and linefeeds 
are represented by adding 32 to their ASCII val¬ 
ues and displaying the result in inverse video. 
This is like pressing a Ctrl key combination on 
the keyboard—a Ctrl-A, for instance, shows up 
as the letter A in inverse video. 

If you accidentally erased a text file, your job 




Figure 1 : A sector containing a text file is easy Figure 2 '. Sectors containing BASIC programs are 

to spot. Notice the Ctrl-M, Ctrl-J denoting the end harder to identify. This ASCII file is easier to read 
of a line, and the Ctrl-Z at the end of the file. than a tokenized BASIC file. 


is relatively easy. Most of the text does appear 
onscreen as normal characters. For ASCII text 
files, the end of a line is represented by Ctrl-M 
and Ctrl-J (carriage return and linefeed). The end 
of a file is usually denoted by Ctrl-Z, after which 
there may be random data (usually repeated ma¬ 
terial from the previous sector). Most word 
processing files follow this system (Figure 1), 
though additional special characters may also be 
present. 

Other types of files look quite different. 
Tokenized BASIC programs, for instance, are a 
jumble of characters in which only the variable 
names, quoted strings, and comments are rec¬ 
ognizable (Figure 2). And in a machine language 
program, you may not be able to recognize any¬ 
thing except a few messages (Figure 3). The main 


challenge in these cases is to identify the begin¬ 
ning of your file. Also, these files usually don't 
end with Ctrl-Z like text files. However, spurious 
material at the end of a program is unlikely to 
cause problems if the program is a closed loop. 

To get a feel for how different types of files 
appear onscreen, practice examining some sectors 
with Disk Rx. The utility won't alter or harm 
your disks in any way. 

Restoring Order 

Your second task when reconstructing a deleted 
file is putting the pieces back together in the 
proper sequence. This is made a lot harder by 
the way an IBM computer stores files on a disk. 

The basic problem is that files aren't nec¬ 
essarily stored in blocks of contiguous sectors. 




Figure 5: A blank (unused) sector. 



For instance, assume that you've saved two files 
on a freshly formatted disk. Now let's say you 
delete the first file, then save a new file which is 
longer than the deleted one. DOS (the Disk 
Operating System) starts writing the new data in 
the gap left by the deleted file. When it runs out 
of room there, it skips over the sectors occupied 
by the second file and saves the rest of the new 
data in another block. Therefore, the new file is 
split into two parts, or noncontiguous blocks, 
around the existing file. 

As you might expect, a heavily used disk— 
on which you've saved and deleted many files of 
different lengths—can get pretty messy. A long 
file might be scattered in separate blocks all over 
the disk. They're not only noncontiguous, but 
also nonconsecutive. The last part of a file might 
be stored in a block before the first part of a file. 

All this is normally something you'd never 
think about because DOS takes care of the messy 
details. DOS keeps a map on the disk to keep 
track of which blocks of sectors belong to which 
files (called allocation). The map also tells DOS 
how to put the sectors together in the proper 
order (called linkage). 

When you delete a file, the sectors of actual 
data are left undisturbed, but unfortunately, the 
map is altered. All of the allocation and linkage 
information is erased. 

Some disk operating systems (for example. 
Commodore and Atari) store the linkage infor¬ 
mation within the data sectors themselves. It's 
therefore easy to reconstruct deleted files on 
these disks since each sector points to the next 
sector in the linked chain of files. But since PC- 
DOS stores the linkage information in a map 
which is altered when the file is deleted, you 
have to link sectors back together the hard way. 

If the disk hasn't been used much, you might be 
lucky enough to find all or most of the sectors 


contiguous and consecutive. Otherwise, you must 
examine each sector, one by one, and restore the 
proper order yourself. Fortunately, Disk Rx has a 
few features to make the job possible. 

Solving The Puzzle 

When sectors of a deleted file are randomly scat¬ 
tered all over a disk, your best bet is probably to 
recover your file in more than one piece, then 
put the pieces together in the correct order using 
the COPY command in DOS. 

To do this, retrieve a block of sectors using 
the Disk Rx buffer. Save each block as a separate 
file on a scratch disk. When you've collected all 
the blocks that belong to the lost file, fry to re¬ 
assemble them on the scratch disk in the right 
order with COPY. (See your DOS manual for 
instructions on combining, or concatenating, mul¬ 
tiple files with the COPY command.) 

An alternative is to search through the disk 
until you find out where the scattered blocks of 
sectors are, then use the Disk Rx buffer to re¬ 
assemble them in the proper sequence. Disk Rx 
lets you jump directly to any sector when you 
press the J key. 

One warning is in order: If you are piecing 
together a file and cannot locate the original last 
sector of the file, you'll get strange results when 
you try to reload the partial file. Without the last 
sector, the file will be missing its end-of-file 
marker (the Ctrl-Z character mentioned above). 

In this case, random data will appear to be ap¬ 
pended to the end of the file when it is reloaded 
into memory. Or, if you have a program already 
in memory when you load the partial file, any 
portion of the program in memory that's beyond 
the end of your partial file will be added to the 
file. 

Exploring Disks 

You can also use Disk Rx to examine the con¬ 
tents of any sector on a disk, whether or not it is 
part of a file. You can even examine non-IBM 
disks, as long as they have 40 tracks and eight or 
nine 512-byte sectors per track. (This doesn't 
mean that the program can read any disk; gen¬ 
erally only IBM-compatible computers use the 
disk format of 40 tracks with eight or nine sec¬ 
tors of 512 bytes.) Internally, DOS refers to sec¬ 
tors by their logical sector numbers (Table 1). 

The same numbering system is used for all disks, 
though some disks lack some of the sectors 
(there is no side 1 on a one-sided disk, and no 
sector 9 on any track of an eight-sector disk). 

Table 2 is a guide to the special areas that 
DOS records at the beginning of each disk. The 
boot record is generated by the FORMAT com¬ 
mand in order to distinguish between system and 
nonsystem disks. Then comes the file allocation 



table (FAT), the map which identifies the status 
of each sector (free space, last sector of a file, or 
part of a file which continues in sector number 
so-and-so). The FAT looks like gibberish on the 
screen; each entry occupies one and a half bytes, 
and fairly elaborate techniques are needed to de- 

Finally, there is the directory (Figure 4), 
which lists all the files (and/or subdirectories) to¬ 
gether with codes for the sectors in which they 
begin. Examining the directory can be a good 
way to find out what files have been erased, 
since the filenames are clearly legible and a spe¬ 
cial character replaces the first letter of the name 
of each erased file. Note also that the directory 
sectors list hidden files such as IBMBIO.COM, 
even though the DIR command doesn't. 

How It Works 

The heart of Disk Rx is a machine language rou¬ 
tine that asks DOS to read a particular sector. 


identified only by logical sector number. The 
statements in lines 90-210 POKE this routine 
into memory. You can use this routine in your 
own programs to read disks sector by sector. 
Note that before the routine is called, DOS must 
be notified that the user may have changed 
disks; this is done by executing any DOS opera¬ 
tion that refers to drive A. I used CHDIR (line 
260) because it does not cause an error if a non- 
IBM disk is inserted. 

To set aside a large buffer in which to store 
the reconstructed file. Disk Rx manages memory 
in a somewhat unusual way. The CLEAR state-- 
ment in line 50 tells the BASIC interpreter not to 
use addresses from hexadecimal 3C00 to the top 
of the 64K segment. As indicated in Table 3, this 
area contains a 48K workspace in which the 
recovered file is put together, followed by the 
machine language subroutine and some space for 
its parameters, including the 512-byte sector 
itself. 


Table 1: 

Sector-Numbering In DOS 2.0 And 2.1 
The same numbering system is used for all disks, and 
DOS keeps tabs on which numbers are not used on 
particular disks (that is, sector 9 of any track does not 

one-sided disk) 60101 dWk5 ' a " d * d ° eS n<>t 6X1Sl ° n 
Logical Sector Number Track Side Sector 



Table 2: 

Special Sectors At The Beginning Of Disks 

1-sided 2-sided 1-sided 2-sided 
disk disk disk disk Area 


0 Boot record 

3-4 Second copy of FAT 
5-11 Directory 


Table 3: 

Special Disk Rx Memory Locations (Hex) 


0000-3BFF 

3C00-FBFF 

FC00-FC20 

FDOO-FDFF 

FFOO 

FF01 

FF02 

FF03 


Table 4: 


BASIC program and variables. 

Machine language subroutine to read disk 

Indicates which disk drive to read 
(0 = A, 1 = B, etc.). 

Low byte of logical sector number. 

High byte of logical sector number. 


Important Disk Rx Variables 
DISKREAD Address of machine language subroutine. 
FAT Array in which file allocation table is 

stored. 

FATP Pointer used to read FAT. 

FATSIZE Number of elements actually used by array 


PCT! 

SCTR 

SECTORS 

SIDES 

STP 


Decoded FAT entry for a particular sector 
(unallocated sector = 0). 

Number of sectors occupied by boot record. 

Counts the nonexistent ninth sector on 
eight-sector disks. 

Percentage of buffer used. 

1-sided disk = 1, 2-sided disk = 2. 


STP in floating-point form. 

Checksum to verify correct typing of DATA 






To identify unallocated sectors (which are 
likely to contain deleted files), the program de¬ 
codes the FAT entry for each sector and searches 
for values of 0. This is done in lines 1130-1170 
and 1660-1720. 

The rest of the program is relatively simple. 
As each sector is read. Disk Rx displays the con¬ 
tents by PEEKing the 512 bytes of memory 
beginning at hex FD00. If the sector is to be 
added to the workspace, these 512 bytes are 
POKEd into locations starting at STP (Storage 
Pointer), which is initially hex 3C00. At the end, 
the contents of the workspace are written out to 
a file one byte at a time. 

IBM Disk Rx 

Please refer to “COMPUTEI's Guide to Typing In 
Programs" before entering this listing. 

EM 20 SCREEN 0: WIDTH 40: CLS: KEY OFF 


EA 50 CLEAR.&HFF10: CLEAR.&H3C00 
JH 70 OPTION BASE 0: DIM FAT( 536 ) 


MP 90 I = &HFC00 : SUM=0 

EJ 100 READ J: IF J>255 THEN 120 



J SECT ORS = S 


: NONDATA = 
: NONDA T A = 
: NONDAT A = 
: NONDAT A = 


N SIDE S =1 : SECTORS 
N SIDES= 2: SECTORS 
N SIDE S =1 : SECTORS 
THEN FATSIZE=531 E 


I IF SECT ORS < > 9 


l = NON.DAT A : S T P = &H 3C00 
JB 1500: COLOR 15.0 


‘ CHR $(2 7);" 
CHR$(26);" 




OF 260 CHD I R " A : \ " 


ON 270 POKE &HFF01.1: POKE &HFF02.0 
LE 280 CALL DISKREAD 
01 290 IF PEEKE &HFF 03 ) = 0 THEN 380 
AG 300 GOSUB 1500 


GP 330 PRINT "Assumed to be 2-sided d i 


0C 700 PRINT "Track " ; I NT(SCTR/(9*SIDES 

BE 710 IF S I DE S = 2 THEN PRINT " SideM 
NT((SCTR MOD 18)/9) ; 


POKE &HFF02,INT(SCTR/256) 
CALL DISKREAD 
IF PEEKC&HFF03)=0 THEN 810 
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FOR I=&HFD00 TO &HFEFF 
IF J > 31 THEN PRINT CHRSCJ);: G 

COLOR 0,7: PRINT CHR$(J+64) ; : 
COLOR 7,0 
NEXT I 

COLOR 15,0: PRINT: PRINT 
IF I N K E Y $ < > " " THEN 870 
PRINT CHR$C 26) + " "+CHRS(27) + " A 
dd Next Jump Quit ?": 

IF Q$=CCHR$C0)+CHR$(75)) THEN S 


IF STP=&H3C00 THEN 
GOSUB 1500: PRINT 
PRINT "Ready to ere 


PRINT "Place the disk 


IF Q$=CCHR$C0)+CHR$C77)) 
CTR=SCTR+1: GOTO 670 





PRINT: PRINT "Adding. . ." 

STPF!= ST P 

IF STPF!>=64512! THEN PRINT "O 
ut of workspace.":GOTO 1100 

POKE STP+ I .PEEKC&HFD00+ I) 


PRINT "Done. Workspace now* 


PCT!= 10 0*((STPF!-15360)/49152! 

PRINT INTCPCT!+.5);"% full." 
PRINT CHR$(26)+" "+CHR$C27)+" 



OPEN N$ FOR OUTPUT AS 
PRINT: PR I NT "Wr i ting 
FOR I=&H3C00 TO STP 
PRINT #1 ,CHR $(PEEK( 

CLOSE #1: PRINT "AlI 

COLOR 7,0? POKE 92,24 
Y ON 

CLEAR,&HFF10: END 


A$=CHR$(186): B$=STRING$C38,20 


PRINT CHRSC201);B$;CHR$C187); 
PRINT A$ ; " IBM Disk 


RETURN 


( 2*0 0 ) : B $ ; CHR$ ( 188) 


FATCFATP 


=PEEK(BYTE) 



IF SCT R < 719 THEN 1150 

PRINT: PRINT "No more unallocE 

PRINT: COLOR 15,0 

PRINT CHR$(26)+" "+CHR$C27)+" 


H = 0 : IF SIDES >1 THEN INPUT "Si 


PRINT "Sector ( 1 to";SECTORS; 




Write out workspace to file 



C = 2+I NT((SCTR-NONDATA)/SIDES) 
IF CC<1) OR (SCTR > 7 19) THEN FA 
TV=&HFF0:RETURN 


FATV = FATCI) + 256*(FAT(I+1) 




IF CC MOD 2)= 0 THEN RETURN 
FATV = INTCFATC I ) / 16) + 16*FAT 


RETURN 

• Subroutine -- wait for keyst 
WHILE INKEY$<>"": WEND 
PRINT "(Press any key to conti 

WHILE INKEY S = "": WEND 

RETURN © 








Apple lie RAM Disk Mover 

Part 1 

Christopher J. Flynn 


In addition to demonstrating the RAM disk and 
subdirectory options with ProDOS and an Apple He, 
this article presents a utility for rapidly copying a 
number of programs from the floppy drive to the 
RAM drive. The actual program listing and com¬ 
plete instructions for use will appear next month in 
Part 2. 


One of the conveniences of the Apple lie is its 
built-in disk drive. An Apple disk holds about 
143,360 characters, or 140K bytes, of infor¬ 
mation. (One K is equal to 1024 bytes.) 

Typically, people use a disk to store both 
programs and data. If a disk contains programs 
that total about 40K, then only 100K remains for 
data. So a single-drive system can be a bit limit¬ 
ing in terms of storage capabilities. 

One answer is to buy a second disk drive. 

But wait—there's another alternative you should 
consider first. Did you know that your Apple lie 
has a second built-in disk drive that will hold 
about 60K of information? Of course, it's not a 
regular mechanical disk drive. Rather, it is an 
electronic drive known as a RAM disk. A RAM 
disk sounds like some futuristic propulsion 
mechanism, but it's really just a section of Ran¬ 
dom Access Memory that, with the proper soft¬ 
ware, works like a disk drive. If you could use 
the RAM disk for program storage, you could use 
the conventional disk drive entirely for data stor¬ 
age. This article will show you how. 

The Apple lie has 128K of RAM organized 
as two separate 64K sections or banks. Each bank 
is addressed from location 0 through location 
65535. Most programs, including Applesoft 
BASIC, are designed to use only the first 64K 
bank. Thus, the second 64K bank is generally 
free for use as a RAM disk. Some programs, such 
as the new releases of Logo and Pascal, do, how¬ 


ever, use the entire 128K. 

The Apple He's disk operating system, 
ProDOS, has the necessary software to use the 
second 64K bank as a RAM disk. ProDOS can 
make the second bank look like any other disk 
drive to the computer. 

The big advantage of the RAM disk (besides 
the fact that it's free) is its speed. It is entirely 
electronic, so there are no moving parts to slow 
down data access. 

However, this characteristic is also the RAM 
disk's biggest disadvantage. Because RAM chips 
require constant power to maintain their infor¬ 
mation, the RAM disk forgets everything the in¬ 
stant the power goes off. Therefore, you still 
must use the mechanical drive for permanent 
storage. 

Accessing The RAM Disk 

Here is a simple experiment you can do. It shows 
how RAM program files work. 

1. Insert the ProDOS Utilities disk in your 
lie. Turn on the computer. Exit the Util¬ 
ities program. You should be in Applesoft 
and ProDOS should be active. 

2. Check to see what, if anything, is stored 
in the RAM disk. Type: 

CAT /RAM 

There should be 120 blocks available. At 
512 bytes per block, this gives 61,440 
bytes of storage—about 43 percent of the 
capacity of a floppy disk. This should cer¬ 
tainly hold a few programs. 

3. Try saving a program with the RAM disk. 
Enter the following one line program: 

10 PRINT "I AM IN THE RAM DISK" 

Save the program by typing: 

SAVE /RAM/DEMO 



4. Erase the program from memory with 
NEW. Now load the program by typing: 
LOAD /RAM/DEMO 
RUN /RAM/DEMO 

If you try this simple experiment, you'll no¬ 
tice a few things. First, loading and saving are in¬ 
credibly fast. Sure, the demo program is on the 
small side, but try a larger program if you like. 
The speed will amaze you. Meanwhile, the in¬ 
ternal mechanical drive stands by quietly the 
whole time. 

Second, all the commands are preceded by 
/RAM/. In ProDOS terms, /RAM/ is the vol¬ 
ume directory for the RAM disk. When you for¬ 
mat a blank floppy disk with the Utilities 
program, you assign the disk a volume label, a 
name for the disk. The format program automati¬ 
cally places a volume directory on the disk, and 
the volume directory is given the same name as 
the disk's volume label. The RAM disk, on the 
other hand, is a permanent part of your com¬ 
puter. You can only have one RAM disk and you 
don't need to format it. So it makes sense for 
everybody to use the same volume directory for 
the RAM disk. Apple decided that the RAM disk 
would be called /RAM/. 

Moving Programs To /RAM/ 

If you want to move programs from a floppy disk 
to the RAM disk, all you have to do is type a se¬ 
ries of LOAD and SAVE commands. After doing 
this a few times, however, you will quickly re¬ 
alize that it is a tedious process. 

There is a better way. You can use the com¬ 
puter to move the files for you. After all, comput¬ 
ers are supposed to be labor-saving devices, 
aren't they? The solution is a special program 
which automatically copies your files from the 
floppy disk to the RAM disk. 

Before going further, there are some sticky 
details that should be resolved. 

1. The /RAM/ volume directory holds a 
maximum of 12 entries. How can a larger 
number of files be handled? 

2. How will a copy program know which 
files to move to /RAM/? 

3. How will a copy program move a pro¬ 
gram? If it executes a LOAD, won't the 
copy program itself be destroyed? 

Questions 1 and 2 can be answered together. 
All ProDOS volume directories have a limit on 
the number of entries they can hold. A floppy 
disk volume directory can hold up to 51 entries, 
while the /RAM/ volume directory is limited to 
12. Fortunately, ProDOS provides a subdirectory 
feature to overcome these restrictions. One or 
more of the entries in a volume directory can be 


a directory itself or, in other words, a 
subdirectory. The subdirectory can have as many 
entries as you need. 

Subdirectories have another important 
advantage. They are a great way to organize 
information. You can keep all programs in one 
subdirectory and data files in another. This is al¬ 
most like having an invisible barrier on your 
disk; programs will be in one part and data in 
another part. 

Naming The Subdirectories 

The RAM disk subdirectory for programs will be 
/RAM/PROGRAMS/ 

It would be very convenient if all the pro¬ 
grams on floppy disk were also in a subdirectory 
because the copy program would always know 
where to find them. Let's establish a standard 
convention. All BASIC programs on disk will be 
stored in the subdirectory: 

/XXX/PROGRAMS/ 

where XXX represents the volume directory of 
the disk. 

Moving the programs (question 3) presents a 
real challenge. With the LOAD command, the in¬ 
coming program would destroy the copy pro¬ 
gram. One way of solving this is to use another 
ProDOS feature—EXEC files. 

The EXEC Approach 

An EXEC file is a text file that contains a series 
of ProDOS or BASIC commands. The ProDOS 
and BASIC commands can even be mixed in the 
same EXEC file. You run the EXEC file by typing: 
EXEC filename 
- filename 

The dash is a special command that tells 
ProDOS to run the program specified by the file¬ 
name. Dash is general-purpose. It will run a 
BASIC or binary program, or execute the com¬ 
mands in an EXEC file. 

The task of moving programs from floppy 
disk to RAM disk can be performed by an EXEC 
file with a series of LOAD and SAVE commands: 
LOAD /XXX/PROGRAMS/PROGRAM1 
SAVE /RAM/PROGRAMS/PROGRAM1 
LOAD /XXX/PROGRAMS/PROGRAM2 
SAVE /RAM/PROGRAMS/PROGRAM2 
where XXX is the floppy disk volume directory. 

These commands can be repeated as many 
times as it takes to copy all the programs. 

Creating Subdirectories 

You might be wondering how to set up the PRO¬ 
GRAMS subdirectory. You have two choices with 
floppy disks. When you format a disk with the 


Utilities program, it has provisions for establish¬ 
ing subdirectories. It is a good idea to establish a 
PROGRAMS and a DATA subdirectory on each 
disk you format. 

You can also use the ProDOS command: 

CREATE /XXX/PROGRAMS 
to create a subdirectory. (Again, XXX represents 


the disk volume directory.) 

The second method also is used to set up 
subdirectories on the RAM disk. CREATE can be 
a direct command, or it can be executed from 
within a program. 

Next month: the "RAM Disk Mover" program and 
guidelines for its use. Q 


64 Tape To Disk Transfer 


Clark Book 


If you have just acquired a disk drive after months 
of using a cassette recorder, here's a valuable pro¬ 
gram you'll want to add to your library. 


The ability to make backup copies of your pro¬ 
grams as a safeguard against loss is indispen¬ 
sable. It's also useful to make disk copies of tape 
programs to speed up loading. If the program is 
written in BASIC, there's no problem; you simply 
load it from tape and save it to disk. But machine 
language programs are another story, especially 
if you don't have a machine language monitor. 

“64 Tape to Disk Transfer" is listed below as 
a BASIC loader which puts a machine language 
program into memory (the unused block starting 
at location 679, or $02A7 hex). Be sure to save a 
few copies of the program before running it for 
the first time. When you type RUN, the BASIC 
portion of the program is erased from memory, 
leaving only the machine language portion. The 
machine language remains safe in memory until 
you turn off the computer. 

Using The Program 

Here are step-by-step instructions for using Tape 
to Disk Transfer: 

1. Clear the computer by turning it off, then 
on again. Then load the Transfer program. 

2. Insert the tape with the program you want 
to backup into the cassette recorder. Make sure 
it's rewound. Insert a formatted disk into the 

3. Clear the screen. Type RUN and press 
RETURN, then SYS 679 and press RETURN. Fol¬ 
low the instructions which appear on the screen. 


When the normal screen is restored, you'll see a 
flashing cursor just after the word LOADING. 

4. Enter a disk filename for the program 
you're copying and press RETURN. Avoid using 
a filename that already exists on the disk, and 
limit the filename to five characters or less. 
Forgetting about these two requirements will 
cause the backup to fail. 

5. If the red light on the disk drive is flash¬ 
ing when the cursor returns, a disk error was de¬ 
tected and you'll have to diagnose the problem 
and start over. Otherwise, the transfer was 
successful. If you want to make another copy of 
the same program, clear the screen and type SYS 
706. This will return you to the flashing cursor. 
Type another disk filename and press RETURN. 

6. When loading a program from disk that 
was made with Tape to Disk Transfer, use the 
IDAD"filename",8,1 command. Notice the 1 
appended to the command; this specifies a 
nonrelocating load. We'll explain why this is 
necessary below. 

Sfrange Screens 

To save space in Tape to Disk Transfer, several 
shortcuts were taken. For example, the program 
saves the contents of every memory location 
beginning at location 828 ($033C) and ending at 
the last address of the program being backed up. 
That includes screen memory and the sprite data 
pointers at 2040 through 2047. This should not 
cause any serious problems. However, the screen 
will do some strange things when you reload the 
program after saving it. This is because the old 
screen image is being loaded along with the pro¬ 
gram. If you clear the screen before typing the 





















Ml V Machine Language 
IYILW Entry Program For Atari 

Charles Brannon Program Editor ^ 


"MLX" is a labor-saving utility that allows almost 
fail-safe entry of machine language programs pub¬ 
lished in COMPUTE!. You need to know nothing 
about machine language to use MLX—it was de¬ 
signed for everyone. 


“MLX" is a new way to enter long machine lan¬ 
guage (ML) programs with a minimum of fuss. 
MLX lets you enter the numbers from a special 
list that looks similar to BASIC DATA state¬ 
ments. It checks your typing on a line-by-line ba¬ 
sis. It won't let you enter illegal characters when 
you should be typing numbers. It won't let you 
enter numbers greater than 255 (forbidden in 
ML). It won't let you enter the wrong numbers 
on the wrong line. In addition, MLX creates a 
ready-to-use tape or disk file. 

Using MLX 

Type in and save MLX (you'll want to use it in 
the future). When you're ready to type in an ML 
program, run MLX. MLX asks you for three num¬ 
bers: the starting address, the ending address, 
and the run/init address. These numbers are 
given in the article accompanying the ML pro¬ 
gram presented in MLX format. You must also 
choose one of three options for saving the file: as 
a boot tape, as disk binary file, or as boot disk. 
The article with the ML program should specify 
which formats may be used. 

When you run MLX, you'll see a prompt 
corresponding to the starting address. The 
prompt is the current line you are entering from 
the listing. It increases by six each time you enter 
a line. That's because each line has seven num¬ 
bers—six actual data numbers plus a checksum 
number. The checksum verifies that you typed 
the previous six numbers correctly. If you enter 
any of the six numbers wrong, or enter the 
checksum wrong, the computer rings a buzzer 
and prompts you to reenter the line. If you enter 
it correctly, a bell tone sounds and you continue 
to the next line. 

MLX accepts only numbers as input. If you 
make a typing error, press the DEL/BACK 
SPACE; the entire number is deleted. You can 
press it as many times as necessary back to the 
start of the line. If you enter three-digit numbers 
as listed, the computer automatically prints the 


comma and goes on to accept the next number. If 
you enter less than three digits, you can press 
the comma key, the space bar, or the RETURN 
key to advance to the next number. The 
checksum automatically appears in inverse video 
for emphasis. 

MLX Commands 

When you finish typing an ML listing (assuming 
you type it all in one session), you can then save 
the completed program on tape or disk. Follow 
the screen instructions. If you get any errors 
while saving, you probably have a bad disk, or 
the disk is full, or you've made a typo when 
entering the MLX program itself. 

Fortunately, you don't have to enter the 
whole ML program in one sitting. MLX lets you 
enter as much as you want, save it, and then re¬ 
load the file from tape or disk later. MLX rec¬ 
ognizes these commands: 

CTRL-S Save 
CTRL-L Load 
CTRL-N New Address 
CTRL-D Display 

To issue a command, hold down the CTRL 
key (CONTROL on the XL models) and press the 
indicated key. When you enter a command, MLX 
jumps out of the line you've been typing, so we 
recommend you do it at a new prompt. Use the 
Save command (CTRL-S) to save what you've 
been working on. It will save on tape or disk, as 
if yoif've finished, but the tape or disk won't 
work, of course, until you finish the typing. 
Remember to make a note of what address you 
stop at. The next time you run MLX, answer all 
the prompts as you did before—regardless of 
where you stopped typing—then insert the disk 
or tape. When you get to the line number 
prompt, press CTRL-L to reload the partly com¬ 
pleted file into memory. Then use the New Ad¬ 
dress command to resume typing. 

To use the New Address command, press 
CTRL-N and enter the address where you pre¬ 
viously stopped. The prompt will change, and 
you can then continue typing. Always enter a 
New Address that matches up with one of the 
line numbers in the MLX-format listing, or else 
the checksum won't work. The Display com¬ 
mand lets you display a section of your typing. 
After you press CTRL-D, enter two addresses 




0, 133 


within the line number range of the listing. You 
can break out of the listing display and return to 
the prompt by pressing any key. 



OB 340 H-INT(BEG/256) : L=BEG-H*256:BUF 
FER* <8)=CHR* <L) :BUFFER* <15)=CH 









To receive additional 
information from 
advertisers in this issue, 
use the handy reader 
service cards in the 
back of the magazine. 





SpeedScript 3.0 

All Machine Language Word Processor For Atari 

. Charles Brannon,' Program Editor 














Atari SpeedScript 3.0 Keyboard Map 


Use (cm) with most commands. lnsert spa<:e 



■ Forced return to editing mode 

Used with some commands for special option 
Hold down while typing format keys 
Press once: top of screen; twice: top of text 


Formatting Commands Enter with select 


Command Default 

Command Default 

Hfbottom margin 58 
^centering 
^edge right 

Udefine footer 
Qgoto linked file 
Qdefine header 

D information 

H select linefeeds 

H left margin 5 

5J margin release 

QJ next page 

Q page length 66 

Qright margin 75 

Qspactng j 

Qtop margin 5 

^underline toggle 

Q page wait off 

Q columns across 80 

Qpage number 

0 starting page number 1 
Qpnnt starting with * 1 






























move the cursor to the file you 
want to select. A menu at the hot 
tom of the screen shows you whr 
keys you need " 


CTRL-D to 


Press 

the selected file, 

R to rename, L to lock, U to un¬ 
lock, or F to format the disk. You 
can load the selected file by press¬ 
ing CTRL-L. The position of the 
cursor within your document is not 
important when loading a file from 
the menu— SpeedScript always 
erases anything you previously had 
in memory. 

Any changes you make to the 
directory will not show up until 
you call up the directory again. 

Press either 1, 2, 3, or 4 to update 
the directory from drive 1-4. This 
also sets the default disk drive, the 
drive accessed for further changes. 
When you're ready to return to 
writing, press either ESC or the 
RETURN key. 

Additional Features 

SpeedScript has a few commands 
that don't do much, but are nice to 
have. CTRL-X exchanges the char- 

character to the right of the cursor. 
Thus you can fix transposition errors 
with a single keystroke. CTRL-A 
changes the character under the 
cursor from uppercase to lowercase 

Press CTRL-B to change the 
background and border colors. Each 
time you press CTRL-B, one of 128 
different background colors ap¬ 
pears. Press CTRL-T (text) to cycle 
between one of eight text 
luminances. The colors are pre¬ 
served until you change them or 
reboot SpeedScript. 

If your TV suffers from 
overscanning, some characters on 
the left or right margin may be 
chopped off. Atari SpeedScript lets 
you widen and narrow the width of 
the screen. Press OPTION-CTRL-+ 
(the cursor left key) to decrease the 
width of the screen. Each time you 
press it, the text is reformatted, and 
the left and right screen margins 
are adjusted by one character. You 
can decrease the width all the way 
down to two characters (although if 
your screen overscans that much, 
it's time to buy a new TV). To in¬ 


One disadvantage of word¬ 
wrapping is that it's hard to tell ex¬ 
actly how many spaces are at the 
end of a screen line. When a word 
r line is wrapped 




it left is 


filled with "false" spaces. That is, 
the spaces are not actually part of 
your text, and won't appear on pa¬ 
per. If you want to distinguish be¬ 
tween true spaces and false spaces, 
press CTRL-O (on/off). The false 
spaces become tiny dots. You can 
write and edit in this mode if you 
wish, or turn off the feature by 
pressing CTRL-O again. 

Atari SpeedScript disables the 
BREAK and inverse video keys 
when you're entering or editing 
text. The inverse video key was dis¬ 
abled because it is frequently 
pressed by accident on the 800 and 
800XL models. If you want to enter 
inverse video characters, hold 
down SELECT while typing the 
keys. 

Atari 400 and 800 owners will 
notice that the action of the 
CAPS/LOWR key has been 
changed in SpeedScript. It works 
like the CAPS key on the XL and 
XE models. Press it once to switch 
to uppercase, and again to switch 
to lowercase. In other words, the 
CAPS/LOWR key toggles between 
upper- and lowercase. You can still 
use SHIFT-CAPS/LOWR to force 
entry to all uppercase. 
CTRL-CAPS/LOWR has no effect. 

Pressing SYSTEM RESET re¬ 
turns you to SpeedScript without 
erasing your text when using Atari 
DOS. With OS/A+ DOS, SYSTEM 
RESET returns you to the DOS 
command prompt. You can get 
back to SpeedScript without losing 
any text if you type RUN at the 
prompt. 

PRINT! 

If you already think SpeedScript has 
plenty of commands, wait until you 
see what the printing package of¬ 
fers. SpeedScript supports an array 
of powerful formatting features. It 
automatically fits your text between 
left and right margins you can 

block it against the right margin. 
SpeedScript skips over the perfora- 

can wait for you to insert single¬ 
sheet paper. A line of text can be 
printed at the top of each page (a 


header) and/or at the bottom of 
each page (a footer), and can in¬ 
clude automatic page numbering, 
starting with whatever number you 
like. 

SpeedScript can print on differ¬ 
ent lengths and widths of paper, 
and single-, double-, triple-, or any- 
spacing is easy. You can print a 
document as big as can fit on a 
tape or disk by linking several files 
together during printing. You can 
print to the screen or to a file in¬ 
stead of to a printer. Other features 
let you send special codes to the 
printer to control features like un¬ 
derlining, boldfacing, and double¬ 
width type (depending on the 
printer). 

But with all this power comes 
the need to learn additional com¬ 
mands. Fortunately, SpeedScript sets 
most of these variables to a default 
state. If you don't change these 
settings, SpeedScript assumes a left 
margin of five, a right margin posi¬ 
tion of 75, no header or footer, 
single-spacing, and continuous- 
paper page feeding. You can 
change these default settings if you 
want (see below). Before printing, 
be sure the paper in your printer is 
adjusted to top-of-form (move the 
paper perforation just above the 
printing element). One additional 
note: Some printers incorporate an 
automatic skip-over-perforation fea¬ 
ture. The printer skips to the next 
page when it reaches the bottom of 
a page. Since SpeedScript already 
controls paper feeding, you need to 
turn off this automatic skip-over- 
perf feature before running 
SpeedScript, or paging won't work 
properly. 

To begin printing, simply press 
CTRL-P. SpeedScript prompts 
"Print: (Device:Filename)>". You 
can print to almost any device, 
even disk or cassette. If you enter E 
(for Editor), SpeedScript prints to 
the screen, letting you preview 
where lines and pages break. Enter 
P to Print for most printers. If your 
printer is attached, powered on, 
and selected (online), SpeedScript 
begins printing immediately. To 
cancel printing, hold down the 
BREAK key until printing stops. 
You can use CTRL-1 to pause 
printing. Press CTRL-1 again to 


file, then boot up your DOS master 
disk and use the copy selection to 
copy the print file to the R: device. 
You can also write BASIC programs 
to read and process a Printed disk 
file. Remember, a Print t " 


at the s 


lo disk. 


Formatting Commands 

The print formatting commands 
must be distinguished from normal 
text, so they appear on-screen in 
inverse video with the text and 
background colors switched. As 
mentioned above, the regular in¬ 
verse video key is not used for en¬ 
tering inverse video text. Instead, 
hold down the SELECT key while 
typing the format key. All lettered 
printer commands should be en¬ 
tered in lowercase (unSHIFTed). 
During printing, SpeedScript treats 
these characters as printing 
commands. 

There are two kinds of printing 
commands, which we'll call Stage 1 
and Stage 2. Stage 1 commands 
usually control variables such as 
left margin and right margin. Most 
are followed by a number, with no 
space between the command and 
the number. Stage 1 commands are 
executed before a line is printed. 

Stage 2 commands, like center¬ 
ing and underlining, are executed 
while the line is being printed. 
Usually Stage 1 commands must be 
on a line of their own, although 
you can group several Stage 1 com¬ 
mands together on a line. Stage 2 
commands are by nature embedded 
within a line of text. Again, remem¬ 
ber to hold down SELECT to enter 
the boldface characters shown here. 

Stage 1 Commands 

1 Left margin. Follow with a 
number from 0 to 255. Use 0 for no 
margin. Defaults to 5. 

r Right margin position, a 
number from 1 to 255. Defaults to 
75. Be sure the right margin value 
is greater than the left margin 
value, or SpeedScript will go 
bonkers. 


printed, relative to the top of the 
page. Defaults to 5. The header (if 
any) is always printed on the first 
line of the page, before the first line 


tinuing to the next page. Standard 
8V2 X 11-inch paper has 66 lines. 
Bottom margin defaults to the fifty- 
eighth line. Don't make the bottom 
margin greater than the page 

p Page length. Defaults to 66. 
If your printer does not print six 
lines per inch, multiply lines-per- 
inch by 11 to get the page length. 
European paper is usually longer 
than American paper—11% or 12 
inches. Try a page length of 69 or 
72. 

s Spacing. Defaults to single¬ 
spacing. Follow with a number 
from 1 to 255. Use 1 for single¬ 
spacing, 2 for double-spacing, 3 for 
triple-spacing. 

@ Start numbering at page 
number given. Page numbering 
normally starts with 1. 

? Disables printing until se¬ 
lected page number is reached. For 
example, a value of 3 would start 
printing the third page of your doc¬ 
ument. Normally, SpeedScript prints 
starting with the first page. 

x Sets the page width, in col¬ 
umns (think a cross). Defaults to 80. 
You need to change this for the 
sake of the centering command if 
you are printing in double-width or 
condensed type, or are using a 40- 
column or wide-carriage printer. 

n Forced paging. Normally, 
SpeedScript prints the footer and 
moves on to the next page only 
when it has finished a page, but 
you can force it to continue to the 
next page by issuing this command. 
It requires no numbers. 

m Margin release. Disables the 
left margin for the next printed 
line. Remember that this executes 
before the line is printed. It's used 

w Page wait. This command 
should be placed at the beginning 
of your document before any text. 
With page wait turned on, 
SpeedScript prompts you to "Insert 
next sheet, press RETURN" when 
each page is finished printing. In¬ 
sert the next sheet, line it up with 
the printhead, then press RETURN 
to continue. Page wait is ignored 
during disk or screen output. 

j Select automatic linefeeds 
after carriage return. Like w, this 
command must be placed before 
any text. Don't use this command 


to achieve double-spacing, but only 
if all text prints on the same line. 

1 Information. This works like 
REM in BASIC. You follow the 
command with a line of text, up to 
255 characters, ending in a return- 
mark. This line will be ignored 
during printing, and is handy for 
making notes to yourself such as 
the filename of the document. 

h Header define and enable. 
The header must be a single line of 
text (up to 254 characters) ending 
in a return-mark. The header prints 
on the first line of each page. You 
can include Stage 2 commands 
such as centering and page num¬ 
bering in a header. You can use a 
header by itself without a footer. 
The header and footer should be 
defined at the top of your docu¬ 
ment, before any text. If you want 
to prevent the header from printing 
on the first page, put a return-mark 
by itself at the top of your docu¬ 
ment before the header definition. 

f Footer define and enable. The 
footer must be a single line of text 
(up to 254 characters) ending in a 
return-mark. The footer prints two 
lines prior to the last line of each 
page. As with the header, you can 
include Stage 2 printing commands, 
and you don't need to set the 
header to use a footer. 

g Go to (link) next file. Put this 
command as the last line in your 
document. Follow the command 
with the filename, including D: for 
disk. After the text in memory is 
printed, the link command loads 
the next file into memory. You can 
continue linking in successive files, 
but don't include a link in the last 
file. Before you start printing a 
linked file, make sure the first of 
the linked files is in memory. When 
printing is finished, the last file 
linked to will be in memory. 

Stage 2 Commands 

These commands either precede a 
line of text, or are embedded within 

c Centering. Put this at the be¬ 
ginning of a line you want to cen¬ 
ter. This will center only one line 
ending in a return-mark. Repeat 
this command at the beginning of 
every line you want centered. Cen¬ 
tering uses the page-width setting 
(see above) to properly center the 
line. To center a double-width line. 























































































































































































































































































































































































































































































COMPUTERS Guide 
To Typing In Programs 


Before typing in any program, you should famil¬ 
iarize yourself with your computer. Learn how to 
use the keyboard to type in and correct BASIC 
programs. Read your manuals to understand how 
to save and load BASIC programs to and from 
your disk drive or cassette unit. Computers are 
precise—take special care to type the program 
exactly as listed, including any necessary 
punctuation and symbols. To help you with this 
task, we have implemented a special listing 
convention as well as a program to help check 
your typing—the "Automatic Proofreader." 
Please read the following notes before typing in 
any programs from COMPUTE!. They can save you 
a lot of time and trouble. 

Since programs can contain some hard-to- 
read (and hard-to-type) special characters, we 
have developed a listing system that spells out in 
abbreviated form the function of these control 
characters. You will find these special characters 
within curly braces. For example, {CLEAR} or 
{CLR} instructs you to insert the symbol which 
clears the screen on the Atari or Commodore ma¬ 
chines. A symbol by itself within curly braces is 
usually a control key or graphics key. If you see 
{A}, hold down the CONTROL key and press A. 
Commodore machines have a special control key 
labeled with the Commodore logo. Graphics 
characters entered with the Commodore logo key 
are enclosed in a new kind of special bracket. A 
graphics character can be listed as f<A>|. In this 
case, hold down the Commodore logo key as 
you type A. Our Commodore listings are in 
uppercase, so shifted symbols are underlined. A 
graphics heart symbol (SHIFT-S) would be listed 
as S. One exception is {SHIFT-SPACE}. Hold 
down SHIFT and press the space bar. 

If a number precedes a symbol, such as {5 
RIGHT}, {6 S}, or [<8 Q>|, you would enter five 
cursor rights, six shifted S's, or eight Com- 
modore-Q's. On the Atari, inverse characters 
(printed in white on black) should be entered 
with the Atari logo key. Since spacing is some¬ 
times important, any more than two spaces will 
be listed, for example, as: {6 SPACES}. A space 
is never left at the end of a line, but will be 
moved to the next printed line as {SPACE}. 

There are no special control characters found in 
our IBM PC/PCjr, TI-99/4A, and Apple program 
listings. For your convenience, we have prepared 
this quick-reference key for the Commodore and 
Atari special characters: 


Atari 400/800/XL 



Commodore PET/CBM/VIC/64 

When You When You 

Read: Press: See: Read: Pi 

DE 


[home) S 


tup, ra 


{DOWN} 



(LEFT) S 

•-CRSR. 

{RIGHT} 



{RVS} 


mu 

{OFF} 

CTRL 

■m3 

{BLK} 

CTRL 


{WHT} 

CTRL 

CD 


CTRL 

.CD 


CTRL 

CD 

tPUR, SOD 


Dm i 


The Automatic Proofreader 

Also, we have developed a simple, yet effective 
prog/am that can help check your typing. Type 
in the appropriate Proofreader program for your 
machine, then save it for future use. On the VIC, 
64, or Atari, run the Proofreader to activate it, 
then enter NEW to erase the BASIC loader (the 
Proofreader will still be active, hidden in 
memory, as a machine language program). Press¬ 
ing RUN/STOP-RESTORE or SYSTEM RESET 
deactivates the Proofreader. You can use SYS" 886 
to reactivate the VIC/64 Proofreader, or PRINT 
USR(1536) to reenable the Atari Proofreader. The 
IBM Proofreader is a BASIC program that lets 
you enter, edit, list, save, and load programs that 
you type. It simulates the IBM's BASIC line editor. 


Using The Automatic Proofreader 

Once the Proofreader is active, try typing in a 
line. As soon as you press RETURN, either a 
number (on the Commodore) or a pair of letters 

















(Atari or IBM) appears. The number or pair of 
letters is called a checksum. Try making a change 
in the line, and notice how the checksum 

All you need to do is compare the value pro¬ 
vided by the Proofreader with the checksum 
printed in the program listing in the magazine. In 
Commodore listings, the checksum is a number 
from 0 to 255. It is set off from the rest of the 
line with rem. This prevents a syntax error if the 
checksum is typed in, but the REM statements 
and checksums need not be typed in. It is just 
there for your information. 

In Atari and IBM listings, the checksum is 
given to the left of each line number. Just type in 
the program, a line at a time (without the printed 
checksum) and compare the checksum generated 
by the Proofreader to the checksum in the listing. 
If they match, go on to the next line. If not, 
check your typing: You've made a mistake. On 
the Commodore and Atari Proofreader, spaces 
are not counted as part of the checksum, and no 
check is made to see that you've typed in the 
characters in the right order. If characters are 
transposed, the checksum will still match the list¬ 
ing. Because of the checksum method used, do 
not use abbreviations, such as ? for PRINT. How¬ 
ever, the Proofreader does catch the majority of 
typing errors most people make. The IBM Proof¬ 
reader is even pickier; it will detect errors in 
spacing and transposition. Also, be sure you 
leave Caps Lock on, except when you need to 
enter lowercase characters. 

Special Proofreader Notes For 
Commodore Cassette Users 

The Proofreader resides in the cassette buffer, 
which is used during tape LOADs and SAVEs. 

Be sure to press RUN/STOP-RESTORE before 
you save or load a program, to get the Proof¬ 
reader out of the way. If you want to use the 
Proofreader with tape, run the Proofreader, then 
enter these two lines exactly as shown, pressing 
RETURN after each one: 

A$ - 'TROOFREADER.T":B$="{10 SPACES}" 

:FORX=1T04:A$=A$+B$:NEXT 

FORX=886TO1018: A$=A$+CHR$(PEEK(X)) 
:NEXT:OPEN l,l,l,A$:CLOSEl 
Then press RECORD and PLAY on a blank tape, 
and a special version of the Proofreader will be 
saved to tape. Anytime you need to reload the 
Proofreader after it has been erased, just rewind 
the tape, type OPENl:CLOSEl, then press PLAY. 
When READY comes back, enter SYS 886. 

IBM Proofreader Commands 

Since the IBM Proofreader replaces the comput¬ 
er's normal BASIC line editor, it has to include 


many of the direct-mode IBM BASIC commands. 
The syntax is identical to IBM BASIC. Com¬ 
mands simulated are LIST, LLIST, NEW, FILES, 
SAVE, and LOAD. When listing your program, 
press any key (except Ctrl-Break) to stop the list¬ 
ing. If you enter NEW, the Proofreader will 
prompt you to press Y to be especially sure you 

Two new commands are BASIC and 
CHECK; BASIC exits the Proofreader back to 
IBM BASIC, leaving the Proofreader in memory. 
CHECK works just like LIST, but shows the 
checksums along with the listing. After you have 
typed in a program, save it to disk. Then exit the 
Proofreader with the BASIC command, and load 
the program into the normal BASIC environment 
(this will replace the Proofreader in memory). 

You can now run the program, but you may want 
to resave it to disk. This will shorten it on disk 
and make it load faster, but it can no longer be 
edited with the Proofreader. If you want to con¬ 
vert a program to Proofreader format, save it to 
disk with SAVE "filename",A. 

VIC/64 Proofreader 

100 PRINT"(CLR)PLEASE WAIT..."sFORI=886TO10 

18:READA:CK=CK+A:POKEI,A:NEXT 
110 IF CK017539 THEN PRINT"{DOWN}YOU MADE 

{SPACEjAN ERROR”!PRINT”IN DATA STATEMEN 
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NEW LOW PRICES FROM THE WORLD'S 
LARGEST SPORTS SOFTWARE COMPANY! 

Whether you're a coach, player, computer bug, statistician, dabbler, doer or just 
a real sports fan, PDS has a package for you... at our lowest prices ever! 

Check our line-up below, and then order your first PDS Sports Package. 




















Lyco Computer Marketing & Consultants 

WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT RECEI VE THE LOWEST PRICES A1 

I SAVE ■= PRINTERS 1 ^ 

if 

“™ — sit- i^r~;r i 

— : 



PRINTING 

| DISKETTES | 

IBM-PC 


PAPER 


COMPATABLE 




If”! 

liPii 
iil° 4 







































ATARI 1 |qppkz| IcommodorII ■ 


i#i H R ° u i m 


Sr.... 

:TABLJ| Spinnaker 50 Mission Sus-,: ZZU'.n 

siii“ « si Iggi |§!=! 

£«“■: ::H5 :ss=S- ss ” 




E= JEI |g 


1 modems! 

sK8??jk ansa 

Bflii 

Micro modem 100.289 


S: 


DT 1300 RG1 A c?r?5iite 329 

AMDEK SAKATA 

ffl8K=: ::::!!! “L 


I MONITORS* 


«x^ll°' GRAPH 'l "o, 


AMERICA’S MAILORDER HEADQUARTERS 

LYCO COMPUTER 

WORLD’S LEADER IN SALES & SERVICE 


TO ORDER 
CALL TOLL FREE 
800 - 233-8760 

In PA 1 717-327-182* 
Lyco Computer 
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WHAT IS THIS GIRL DOING? 



TH AX PAS GG3 EhTu PAS IH 88 
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Mil EH EH”pA1 001 PAS TT2 HW2 
PAS EF'pAS M2 AA U KK2 PAS 
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Which electronic mail 
service delivers much more 
than mail? 


Every one of these 
electronic mail services 
does a very good job of 
delivering the mail. 

But only one delivers 
so many more online ser¬ 
vices with equal expertise. 

The Source. 

With The Source, you 
can have the daily news 
delivered along with your 
daily mail. Make airline 
reservations. Trade stocks. 
Hold a computer confer¬ 
ence. Communicate with 
thousands of people who 
share your interests. 

Even get the latest 
word on new hardware 
and software products, in 
seconds. 

All this, and more, 
along with the electronic 
mail service called “the 
most powerful available 
anywhere.” 

And all for just $49.95, 


plus reasonable hourly 
usage fees. 

Call 800-336-3366* 
and you can have the 
power of The Source 
working for you in a mat¬ 
ter of minutes. 

Or for more informa¬ 
tion, visit your nearest 
computer dealer or mail 
the coupon below. 


:omjjuting Corp. 


The Source 

















IT'S NOT HOW MUCH YOU PAY. 


IT'S HOW MUCH YOU GET. 


The computer at the top 
has a 64K memory. 

It has the initials I, B, and 
M. And you pay for those 
initials. 

The Commodore 64” has 
a 64K memory. 

But you don't pay for the 
initials, you just pay for the 
computer. About one third the 
price of the IBM PCjr™ 

The Commodore 64 
also has a typewriter-type 


keyboard with 66 typewriter- 
type keys. (Not rubber chicklet 
keys like the IBM PCjr.) 

It has high resolution 
graphics with 320 x 200 pixel 
resolution, 16 available colors 
and eight 3-dimensional sprites. 

It has 9-octave high fidelity 
sound. 

The Commodore 64 is 
capable of running thousands 
of programs for home and 
office. And if you add a printer 


or color monitor, disk drive and 
a modem—all together it just 
about equals the price of the 
IBM PCjr all alone. With no 
peripherals. 

So you can buy a computer 
for a lot of money. 

Or buy a lot of computer 
for the money 

COMMODORE 64i 

IT’S NOT HOW LITTLE IT COSTS, 

IT’S HOW MUCH YOU GET. 











elling releases from 
hem and do let us know. 


Thank you! 


Our goal is to preserve classic video game magazines so that 
they are not lost permanently. 


People interested in helping out in any capacity. 
Please visit us www.refromags.com 


is made from these scans, nor do we offer anything 
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